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(57) Abstract 

The present invention relates to a novel pyrrolo[3,2-c]quinoline derivatives containing haloalkoxy group, represented by Formula (I), 
their pharmaceutically acceptable salts; process for preparation thereof; and pharmaceutical composition thereof for treating gastric ulcer. In 
said Formula Ri is haloalkoxy group of C1-C6 including trifluoromethoxy, difluoromethoxy and trifluoroethoxy group. R2 and R3, which are 
the same or different, are each hydrogen, halogen, hydroxy, benzyloxy, alkyl group of C1-C6, alkoxy group of C1-C6. A is -CH2-CH2- or 
-CH=CH-, and R4 is hydrogen, halogen, amino, alkylamino group of C1-C6 and NH(CH2) n OH in which n is 1-6. Pyrrolo[3,2-c]quinoline 
derivatives having haloalkoxy group, and their pharmaceutically acceptable salts, which reversibly inhibit gastric acid secretion of mammal, 
are usefully utilized for gastric ulcer therapeutics. 
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Pyrrolo[3,2-c]quinoline derivatives containing haloalkoxy group and 
pharmaceutically acceptable salts thereof 

Field of the Invention 



derivatives containing haloalkoxy group, their pharmaceutically acceptable salts; 
process for preparation thereof; and pharmaceutical composition thereof for 
treating gastric ulcer. More particularly, the present invention relates to novel 
pyrrolo[3,2-c]quinoline derivatives, as represented by Formula I , in which R\ is 
10 haloalkoxy group, which reversibly inhibit gastric acid secretion of mammal; their 
salts; and process for preparation thereof; pharmaceutical composition thereof is 
effective for treating gastric ulcer. 



15 in which R] is haloalkoxy group of Ci — C 6 including trifluoromethoxy, 
difluoromethoxy and trifluoroethoxy group. 

R 2 and R 3 , which are the same or different, are each hydrogen, halogen, hydroxy, 
benzyloxy, alkyl group of Ci ~- Cc,, alkoxy group of Ci — C 6 . 
A is -CH 2 -CH 2 - or -CH-CH- , and 



5 



The present invention relates to a novel pyrrolo[3,2-c]quinoline 



Formula I 
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J 

R4 is hydrogen, halogen, amino, alkylamino group of C\ — C 6 , and NH(CH 2 ) n OH 

in which n is 1 — 6. 

So far, benzimidazole derivatives containing pyridine as represented by 

the Omeprazole, commercial name, have been commonly used for inhibitor of 
5 gastric acid secretion. Benzimidazole derivatives containing pyridine have 

displayed a prominent remedial result, but have raised a problem in long term 

administration because of their irreversible reaction mechanism. That is, there have 

been sustained effect of medicine after stopping administration or side effect of 

thickening stomach wall by administration, etc. 
10 In addition, quinoline derivatives have been known as the inhibitor of 

gastric acid secretion of mammal, and there have been attempts to develop them as 

a reversible inhibitor of gastric acid secretion. [European Patent No. 87-307824.0; 

USP 5,362,743; PCT KR 94-29274; European Patent No. 89-301801.0; European 

Patent No. 87-301805.1; European Patent No. 89-301802.8; European Patent No. 
15 88-306583.1; PCT KR 97-00074; KP 96-38314; KP 97-30692; KP 97-30693; J. 

Med. Chem., 1992, 35, 1845 - 1852; 1 Med Chem., 1992, 35, 3413 - 3422; 

and 7. Med Chem., 1995, 38, 2748 - 2762] 

For example, European Patent No. 88-306583.1 describes pyrrolo[3,2- 

cjquinoline derivatives of the following structure. 
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Formula II 




in which A is -CH 2 -CH 2 -, -CH=CH- or -(CH 2 ) 3 -, 
5 Ri to R4 are each hydrogen, halogen, alkyl group of Ci — C 4 , alkoxy group of d 
— C 6 , phenyl group, alkylthio group of Ci — C 6 , alkanoyl group of Ci ~~ C 4 , 
alkylamino group of Ci ~~ Ce, dialkylamino group of Ci ~- Cg, trifluoromethyl or 
nitro group. 

R 5 to R9 are each alkyl of Ci ~~ C 6 , alkoxy group of Ci — Cs, alkylthio group of Ci 
10 ~~ C 6 , halogen, cyano, amino, hydroxy, carbamoyl, carbonyl, alkanoyl group of d 
~~ Ce> trifluoromethyl or nitro group. 

Rio is hydrogen, halogen, alkyl group of Ci ~~ C 6 , alkoxy group of Ci — C 6 , 
alkylthio group of Ci - C 6 , hydroxy group, -CH 2 OH, NR,,Ri2or NH(CH 2 ) n OH in 
which n is 0 to 4. 

15 

Above-mentioned literature described that compound of Formula II and 
their salts play a role as the inhibitor of gastric acid secretion by inhibiting H7K + - 
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ATPase enzyme in stomach, and are useful for treating gastric disease in mammal, 
particularly in human. 

Another literature (J. Med Chew., 1992, 35, 1845 ~~ 1852) about 1- 
arylpyrrolo[3,2-c]quinoline derivatives as a reversible inhibitor of gastric acid 
5 secretion, described particularly effect of substituent Rjq. 



There have been some reports of l-arylpyrrolo[3,2-c]quinoline derivatives 
in which R } is substituted with alkoxy group, but no report with haloalkoxy group. 
We, the inventors of the present invention, synthesized novel l-aryl-6- 
10 haloalkoxypyrrolo[3,2-c]quinoline derivatives in which Ri was substituted 
haloalkoxy group, and found that they showed excellent effect on gastric ulcer by 
reversibly inhibiting the gastric acid secretion. 

Summary of the Invention 

15 The present invention has an object of providing novel pyrrolo[3,2- 

c]quinoline derivatives and their pharmaceutical^ acceptable salts, as represented 
by Formula I . That is, the present invention is to provide novel pyrrolo[3,2- 
c]quinoline derivatives, in which Rj is haloalkoxy group, as represented by 
Formula I . 
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Formula 1 




Ri 

(I) 

in which Ri is haloalkoxy group of Ci — C 6 including trifluoromethoxy, 
difluoromethoxy and trifluoroethoxy group. 
5 R 2 and R 3 , which are the same or different, are each hydrogen, halogen, hydroxy, 
benzyloxy, alkyl group of Ci - C 6 , and alkoxy group of Ci ~~ C 6 . 
A is -CH 2 -CH 2 - or -CH=CH-, and 

R4 is hydrogen, halogen, amino, alkylamino group of Ci ~~ C 6 , and NH(CH 2 ) n OH 
in which n is 1 —6. 

10 

Compound of Formula I in which Ri is selected from trifluoromethoxy, 
difluoroethoxy or ft , 0 , /3 -trifluoroethoxy, R 2 or R 3 is selected from hydrogen, 
methyl, methoxy, hydroxy or fluoro and R4 is selected from methylamino or 
NH(CH 2 ) n OH , has most preferable effect. 

15 

The present invention has an another object to provide pharmaceutical 
composition containing pyrrolo[3,2-c]quinoline derivatives and their 
pharmaceutical^ acceptable salts in which Ri is haloalkoxy group, as represented 
by Formula 1 , as an effective ingredient. 
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The present invention has an another object to provide a process for 
preparation of pyrrolo[3,2-c]quinoline derivatives and their salts in which Ri is 
haloalkoxy group, as represented by Formula I . 

5 

The present invention has another object to provide the use of 
pharmaceutical composition containing pyrrolo[3,2-c]quinoline derivatives and 
their salts as an effective ingredient, represented by Formula I , as reversible 
inhibitor of gastric acid secretion and medicine for gastric ulcer. 

10 

Detailed Description of The Preferred Embodiments 

The present invention of pyrrolo[3,2-c]quinoline derivatives in which R\ is 
haloalkoxy group, can be prepared by the following process. 

15 In the following Scheme I , l-aryl-4-oxo-6-haloalkoxy-2, 3,4,5 - 

tetrahydropyrrolo[3,2-c]quinoline of structure (V a ) can be prepared by reacting 
aniline in which benzene ring has substituent R2 and R 3 , of structure (IV) with 4- 
oxo-6-haloalkoxyfuro[3,2-c]quinoline compound (HI), which can be synthesized 
by condensation of diethyl 2-ethoxyethylmalonate and aniline, substituted in ortho- 

20 position with haloalkoxy group, of structure ( II ). 

l-Aryl-4-oxo-6-haloalkoxy-4,5-tetrahydropyrrolo[3,2-c]quinoline 
derivatives in which A is unsaturated -CHNCH-, of structure ( V b ) can be prepared 
by oxidizing the l-aryl-4-oxo-6-haloalkoxy-2,3,4,5-dihydropyrrolo[3,2-c]quinoline 
25 of structure (V a ) in the presence of Pd catalyst, etc. 

As shown in the following Scheme EI , pyrrolo[3,2-c]quinoline derivatives 

6 
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of structure ( I a ) in which A is saturated -CH 2 -CH 2 -, can be prepared by 
chlorinating the 4-position of structure (V a ), then substituting chlorine in 4- 
position with R4. 

And, as shown in the following Scheme ED, pyrrolo[3,2-c] quinoline 
5 derivatives of Structure( I a ) containing haloalkoxy group in which A is 
unsaturated -CH=CH-, can be prepared by chlorinating the 4-position of 
compound ( V b ), then substituting chlorine in 4-position R4. 

Process for preparation of pyrrolo[3,2-c]quinoline derivatives having 
10 haloalkoxy group, of Formula I , will now be described in detail with reference to 
the Schemes showing embodiments thereof. 

In the process for preparation of pyrrolo[3,2-c]quinoline derivatives of 
Formula 1 , intermediate may be different according that A is -CH 2 -CH 2 - or 
15 -CH=CH- in the Formula I . 

Also, process for preparation of pyrrolo[3,2-c]quinoline derivatives may 
be different in accordance with their substituents. Firstly, process for preparation of 
intermediate, used for preparing the pyrrolo[3,2-c]quinoline derivatives, will now 
be described in detail with reference to the Scheme I , as follows: 
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Scheme I 



O O 




(Va) (Vb) 



in which substituents Ri, R 2 , R3 and R4 are each defined as above. 

5 1) 4-oxo-6-haloalkoxy-2 5 3,4,5-tetrahydrofuro[3,2-c]quinoline compound 

(HI) can be prepared by condensation of aniline of structure (II), substituted in 
ortho-position with haloalkoxy group, and diethyl 2-ethoxyethylmalonate by the 
common method [J. Chem. Soc., 1995, 4284; J. Med. Chem., 1992, 35, 1845]. In 
this reaction, it is preferable that diethyl 2-ethoxyethylmalonate is used about 1 — 

10 3 equivalents to the above aniline compound, that diphenyl ether is used as reaction 
solvent, and that reaction is maintained at 200 ~- 270 °C for 24 ~~ 72 hours. 
Additionally, rate and yield of reaction can be improved by removing the alcohol 
formed during the reaction with Dean-Stark apparatus. 

15 2) l-Aryl-4-oxo-6-haloalkoxy-2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline 

compound (V a ) can be synthesized by the process for preparation, described in 
the literature[KP 96-16624, PCT KR 97-00074]. Compound (V a ), that is, can be 
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prepared by refluxing the 4-oxo-6-haloalkoxy-2,3 ,4, 5-tetrahydrofuro[3,2- 
cjquinoline compound (ID) with the above aniline compound (IV), in which 
benzene ring has substitutent R 2 and R 3 , under inert atmosphere, such as nitrogen. 
In the reaction, 1 — 3 equivalents of aniline compound, as represented by structure 
5 (IV), is generally used. Reaction is finished at the time of all the 4-oxo-6- 
haloalkoxy-2,3,4,5-tetrahydrofuro[3,2-c]quinoline compound consumed, and it can 
be easily observed by the thin layer chromatography(TLC). 

According to the above reaction, solvent is preferably selected from 
10 alcoholic solvents of which boiling point is 1 50 — 280 °C, such as phenol, ethylene 
glycol, diethylene glycol, polyethylene glycol, and so on. It is preferable that 
reaction is maintained at 150 ~ 280 °C for 7 — 20 hours and carried out under 
inert atmosphere, such as nitrogen. If the reaction is carried out under atmosphere 
including oxygen, oxidized compound can be formed as by-product. In addition, 
15 using pressure vessel, formation of by-product can be reduced and the rate of 
reaction can be improved. 

3) l-Aryl-4-oxo-6-haloalkoxy-4,5-dihydropyrrolo[3,2-c]quinoline 
compound (Vb) in which A is unsaturated -CH=CH-, can be prepared by oxidizing 
20 the l-aryl-4-oxo-6-haloalkoxy-2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline 
compound (V a ) in the presence of oxidant. Pd catalyst is used favorably as an 
oxidant, and Pd/C(10% or 5%) is generally used. It is preferable that diphenyl 
ether is used for reaction solvent, and that reaction is maintained at 150 — 250 °C 
for 3 - 10 hours. 

25 

Compounds of structure (V a ) and (V b ), each obtained by the above 
reaction, can be used as intermediates for preparing the pyrrolo[3,2-c]quinoline 
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derivatives according to the present invention. Process for preparation of 
pyrrolo[3,2-c]quinoline derivatives with above intermediates according to the 
present invention is depicted in Scheme H and HI, as follows. 
Scheme E 



R 2 R 2 R 2 




(Va) (Via) (la) 

5 

in which substituents Ri, R 2 , R3 and R4 are each defined as above. 

1) l-Aryl-4-chloro-6-haloalkoxy-2,3-dihydropyrrolo[3 ? 2-c]quinoline 
compound (VI a ) can be prepared by chlorinating the l-aryl-4-oxo-6-haloalkoxy- 
10 2 > 3,4 5 5-tetrahydropyrrolo[3,2-c]quinoline compound (V a ). 

According to the above reaction, as shown in Scheme EI , it is preferable 
that chlorinating reagent is selected from phosphoryl chloride, thionyl chloride or 
oxalic chloride and used about 1 — 10 equivalents to the compound (V a ). 
15 Preferably, the reaction solvent is selected from organic halogen solvent such as 
1,2-dichloroethane or chloroform, and the reaction can also be carried out under 
neat condition. It is preferable that the reaction is maintained at 70 - 150 °C for 
1 - 5 hours. The reaction is finished at the time of all the compound ( V a ) and it 
can be easily observed by the TLC. 

20 
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2) Pyrrolo[3,2-c]quinoline derivatives in which Ri is haloalkoxy group, as 
represented by structure ( I a ), can be obtained by reacting the compound (VI a ) 
and (VII). According to this reaction, it is preferable that the compound (VII) is used 
about 1—10 equivalents to compound (VI a ), and that reaction solvent is selected 

5 from alcoholic solvent, such as water, ethanol, phenol and ethylene glycol, etc. 
And, the reaction can be carried out under neat condition, too. It is preferable that 
the reaction is maintained at 70 — 200 °C for 5 ~ 15 hours. The reaction is 
finished at the time of all the compound (VI a ) being consumed, and it can be easily 
observed by the TLC. The rate of reaction can be increased by using pressure 

10 vessel. 

In addition, pyrrolo[3,2-c]quinoline derivatives according to the present 
invention in which A is unsaturated -CH=CH-, can be prepared by the procedure 
of the following Scheme IE using l-aryl-4-oxo-6-haloalkoxy-4,5- 
15 dihydropyrrolo[3,2-c]quinoline compound (Vb). 



Scheme III 




(Vb) 



(Vlb) 



(lb) 



in which substituents Ri, R 2 , R3 and R4 are each defined as above. 
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Process for preparation of pyrrolo[3,2-c]quinoline derivatives containing 
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the substituted haloalkoxy group in 6-position, as shown in structure ( I b ), is 
depicted in the Scheme HI, is prepared by reacting the compound (VD) with 1-aryl- 
4-chloro-6-haloalkoxypyrrolo[3,2-c]quinoline compound (VIt>) obtained by 
chlorination of l-aryl-4-oxo-6-haioalkoxy-4 3 5-dihydropyrrolo[3 3 2-c]quinoline of 
5 structure (V b ). Path and condition of the reaction, as represented by Scheme El, 
are the same as in the Scheme D . 



In addition, among the pyrrolo[3,2-c]quinoline derivatives containing 
haloalkoxy group of Formula I , pyrrolo[3,2-c]quinoline derivatives in which R 3 is 

10 hydroxy is prepared by protecting the hydroxy group of 1 -aryl-4-oxo-6- 
haloalkoxy^^^^-tetrahydropyrrolop^-clquinoHne compound (V c ) with 
protecting group, such as methanesulfonyl, toluenesulfonyl and so on, especially 
methanesulfonyl, then reacting it by the same procedures of Scheme A and ID. 
In case that methanesulfonyl group is used as hydroxy protecting group will be 

15 described in detail with the reference of the following Scheme IV. Although the 
foregoing refers to protecting group for hydroxy, it will be understood that the 
methanesulfonyl is not so limited and familiar to those ordinary skilled in the art. 
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Scheme IV 




5 1)1 -Aryl-4-oxo-6-haloalkoxy-2 ? 3,4,5--tetrahydropyrrolo[3 ) 2-c]quinoline 

compound (VUI a ) in which hydroxy group is protected with methanesulfonyl, can be 
obtained by reacting the methanesulfonyl chloride with 1 -aryl-4-oxo-6-haloalkoxy- 
2,3,4,5-tetrahydropyrrolo[3 ? 2-c]quinoline compound (V c ) in which R 3 is hydroxy. 
In this reaction, it is preferable that methanesulfonyl chloride is used about 1 — 1.5 

10 equivalents to the compound (V c ). Preferably, dichloromethane is used for 
reaction solvent and base is selected from triethylamine, pyridine and so on. And, it 
is preferable that the reaction is maintained at -45 ~~ 0 °C for 3 — 7 hours. The 
reaction is finished at the time of all the compound ( V c ) being consumed, and it 
can be easily observed by the TLC. 

15 

2) Haloalkoxypyrrolo[3,2-c]quinoline compound ( I c ) according to the 
present invention is prepared by reacting the compound (VH) with compound (IX a ) 
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obtained by chlorinating the compound (VDI a ). Path and condition of this reaction 
are same as those of the Scheme II and ED. 

In addition, pyrrolo[3,2-c]quinoline derivatives in which R 3 is hydroxy and 
5 A is unsaturated -CH=CH-, according to the present invention is prepared by 
chlorinating the compound (VIII b) in the 4-position, obtained by oxidizing the 
compound (VIII a ), 1 -aryl-4-oxo-6-haloalkoxy-2,3,4,5-tetrahydropyrrolo[3,2-c] 
quinoline compound, then substituting chlorine in the 4-position with R4 of the 
compound (VII), as shown in the following Scheme V . 
10 Scheme V 



MsO MsO MsO 




Ri 

(Id) 

in which Ri, R 2 and R4 are each defined as above. 

1) Compound (VIII b) can be prepared by oxidizing the compound (VII a ), 1- 
15 aryl-4-oxo-6-haloalkoxy-2 5 3,4,5-tetrahydropyrrolo[3,2-c]quinoline compound. The 
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most preferred catalyst is Pd/C(10% or 5%), and the preferred reaction solvent is 
diphenyl ether. Preferably, reaction is maintained at 150 ~ 250 °C for 3 — 10 
hours. 

5 2) It is same as above reaction of Scheme II and IH that 

haloalkoxypyrrolo[3,2-c]quinoline derivatives of structure ( 1 d) according to the 
present invention is prepared by reacting the compound (VE) with the compound 
(DC b), obtained by chlorinating the compound (VIE b ). 

10 In addition, haloalkoxypyrrolo[3,2-c]quinoline derivatives in which A is 

unsaturated -CH=CH-, specially A is unsaturated -CH=CH- and R4 is 
alkylamino(NHR 5 ), may be prepared by oxidizing pyrrolo[3,2-c]quinoline 
derivatives in which A is saturated -CH 2 -CH 2 -, as shown in the following Scheme 

VI. 

15 Scheme VI 




Pd/C 



NHR 5 




NHR 5 



(if) 



in which substituents Rj, R 2 and R 3 are each defined as above, and R 5 is alkyl of Ci 



20 



In the above reaction, the most preferred catalyst is Pd/C(10% or 5%) and 
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the preferred reaction solvent is diphenyl ether. The reaction is preferably 
maintained at 150 — 250 °C for 3 — 10 hours, and it is finished at the time of all 
the starting material being consumed. 



5 2-Haloalkoxy aniline, used as starting material in the process for 

preparation according to the present invention, can be easily purchased or 
synthesized from 2-chloro nitrobenzene, as shown in the following Scheme VII. 
Scheme VII 




10 in which Ri is defined as above. 



1) Nitrobenzene compound (XI), having haloalkoxy group (Ri), can be 
prepared by reacting the 2-chloronitrobenzene with haloalkoxide salt, that is, 
obtained by reacting alcohol substituted with halogen with appropriate base. 

15 Alcohol and base are preferably used about 1—2.5 equivalents to the 2- 
chloronitrobenzene. It is preferable that reaction solvent is selected from 
dimethylformamide, ether or tetrahydroftiran, and that the base is selected from 
sodium, sodium hydride or sodium amide, etc. Reaction is preferably maintained at 
-10 ~~ 100 °C for 24 — 72 hours. The reaction is finished at the time of all the 2- 

20 chloronitrobenzene being consumed, and it can be easily observed by the TLC 

2) 2-Haloalkoxyaniline compound ( II ) can be obtained by reduction of 
compound (XI). The preferred reducing agent is 3 ~ 7 equivalents of iron powder 
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to the compound (XI), and the preferred reaction solvent is mixture of acetic acid 
and methanol or aqueous hydrochloric acid. Preferably, the reaction is maintained 
at 50 — 120 °C for 0.5 — 2 hours. Reaction is finished at the time of all the 
compound (XI) being consumed, and it can be easily observed by the TLC. 

Typical examples of the haloalkoxypyrrolo[3,2-c]quinoline derivatives, as 
represented by Formula I , according to the present invention are shown in Table 
I , as follows: 



<Table I > 



Number of 
Compound 




R2/R3 


R4 


A 


1 


OCF 3 


2-CH 3 


NHCH3 


CH 2 CH 2 


2 


OCF3 


2-CH 3 


ATT T /PT T \ AT T 

NH(CH2)20H 


pit rtti 
CH2CH2 


i 
j 






1 n n^v^ri2^3 un 


PlJ PPL 


4 


OCF 3 


2-CH3 


NH(CH 2 ) 4 OH 


CH 2 CH 2 


5 


OCF 3 


2-CH 3 


NH(CH 2 ) 5 OH 


CH 2 CH 2 


6 


0CF3 


2-CH3 


NHCH2CH3 


CH 2 CH 2 


7 
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While the invention has been described by reference to specific examples 
chosen for the purposes of illustration, it should be apparent that the present 
invention be not limited by the specific disclosure herein and numerous 
5 modifications could be made thereto by those skilled in the art without departing 
from the basic concept and scope of the invention. 

Examples 

10 <ExampIe 1> Preparation of l-(2-methylphenyl)-4-methylamino-6- 
trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

(Step 1) Preparation of diethyl 2-(ethoxyethyl)malonate 

Sodium(3.4 g, 150 mmol) was added in ethanol(100 ml) at 0 °C, then 
15 stirred at room temperature until the sodium was disappeared. To this mixture was 
slowly added diethylmalonate(27 ml, 180 mmol), and stirred for 15 minutes at 
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40 °C. Hereto was slowly added 2-bromoethyl ether(11.2 ml, 100 mmol) for 30 
minutes at room temperature, then the resultant solution was refluxed for 4 hours, 
cooled and concentrated. The residue was dissolved in n-hexane(200 ml) and 
washed with brine. The organic layer was fractionally distilled to obtain 22 g of 
5 desired compound as liquid in 98 % of yield. 

b.p 120-127 °C/2mm Hg; ! H NMR(CDCl 3j 200 MHz) 8 1.01-1. 39(m, 
9H), 2.02-2.22(m, 2H), 3.25-3.53(m, 5H), 4.01-4.27(m, 4H); m/e 233(M + ). 

(Step 2) Preparation of 4-oxo-6-trifluoromethoxy-2,3,4,5-tetrahydrofuro[3,2- 
10 cjquinoline 

2-Trifluoromethoxy aniline(5.10 g, 30 mmol) was dissolved in diphenyl 
ether(50 ml), and diethyl 2-(ethoxyethyl)malonate(7.4 g, 32 mmol) was added. The 
reaction mixture was stirred at 220 °C for 7 hours, warmed up to 270 °C and 
refluxed in Dean-Stark apparatus for 24 hours. Reaction solvent, diphenyl ether, 

15 was removed from the above mixture by evaporating in vacuo, then the residue 
was crystallized in dichloromethane/hexane to obtain 2.4 g of desired compound as 
solid in 35 % of yield. 

*H NMR(CDC1 3 , 200 MHz) S 3.25(t, J=9.3Hz, 2H), 4.86(t, J=9.3Hz, 
2H), 7.13-7.25(m, 1H), 7.39-7.45(m, 1H), 7.61(dd, Jr=8.0, J 2 =1.3Hz, 1H), 

20 9.18(brs, lH);m/e271(M + ). 

(Step 3) Preparation of l-(2-methylphenyl)-4-oxo-6-trinuoromethoxy-2,3,4,5- 
tetrahydropyrrolo [3,2-c]quinoline 

4-Oxo-6-trifluoromethoxy-2,3,4,5-tetrahydrofuro[3,2-c]quinoline(272 mg, 
25 1 .0 mmol) was dissolved in diethylene glycol (10 ml), and 2-methyl aniline(267 

2.5 mmol) was added under nitrogen atmosphere. The reaction mixture was 
refluxed at 250 °C for 15 hours. The reaction mixture diluted in brine(20 ml), then 
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aqueous layer was extracted with dichloromethane(15 ml) for 3 times. The organic 
layer was washed with water(15 ml) for 3 times, then dried over anhydrous 
magnesium sulfate, filtered and concentrated under reduced pressure. The residue 
was purified by silica gel chromatography with ethyl acetate as eluent to obtain 298 
5 mg of desired compound as solid in 83 % of yield. 

m.p 153-156 °C; l H NMR(CDC1 3 , 200 MHz) d 2.31(s, 3H) 5 3.10- 
3.37(m, 2H), 3.79(q, J=10.2Hz, 1H), 4.07-4.21(m, 1H), 6.58(d, J=8.1Hz, 1H), 
6.73(t, J=8.3Hz, 1H), 7.09-7.39(m, 5H), 8.71(brs, 1H); m/e 361(M + ). 

10 (Step 4) Preparation of l-(2-methylphenyl)-4-chloro-6-trifluoromethoxy-2,3- 
dihydropyrrolo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-oxo-6-trifluoromethoxy-2,3,4 ? 5-tetrahydropyrrolo 
[3,2-c]quinoline(l.l g, 3.1 mmol) was dissolved in phosphoryl chloride(10 ml), 
then the reaction mixture was refluxed for 2 hours, and cooled. After removing the 

15 excess phosphoryl chloride by simple distillation, the residue was added in iced 
water, neutralized with aqueous sodium hydroxide solution(lN), stirred for 30 
minutes at room temperature, and extracted with dichloromethane(20 ml) for 3 
times. The organic layer was washed with water(15 ml) for 3 times, dried over 
anhydrous magnesium sulfate, filtered and concentrated under reduced pressure. 

20 The residue was purified by silica gel chromatography to obtain 881 mg of desired 
compound as solid in 75 % of yield. 

m.p 150-152 °C; l U NMR(CDC1 3 , 200 MHz) 8 2.27(s, 3H), 3.32- 
3.44(m, 2H), 3.88-4.03(m, 1H), 4.11-4.25(m, 1H), 6.73(dd, J,=8.7, J 2 =L4Hz, 1H), 
6.81(t, J=7.7Hz, 1H), 7.16-7.30(m, 5H); m/e 379(M + ). 

25 

(Step 5) Preparation of l-(2-methylphenyI)-4-methylamino-6- 
trifluoromethoxy-2,3-dihydropyrroIo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2- 
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c]quinoline(300 mg, 0.79 mmol) was dissolved in ethanol(1.0 ml) and aqueous 
solution of methylamine(40 %, 5 ml) was added. The reaction mixture was 
refluxed in the pressure tube at 170 °C for 20 hours, and the solvent was removed 
by distillation under low pressure. The residue was diluted in dichloromethane(20 
5 ml), washed with water(15 ml) for 3 times, dried over anhydrous magnesium 
sulfate, filtered and concentrated under reduced pressure. The residue was purified 
by silica gel chromatography to obtain 240 mg of desired compound as solid in 
81 % of yield. 

m.p 134-136 °C; l U NMR(CDC1 3 , 200 MHz) S 2.33(s, 3H), 2.91- 
10 3.21(m, 2H), 3.18(d, J=4.9Hz, 3H), 4.05-4.35(m, 3H), 6.62-6.72(m, 2H), 6.99- 
7.39(m, 5H); m/e 374(M + ). 

<Example 2> Preparation of l-(2-methylphenyl)-4-[(2-hydroxyethyl)amino]- 
6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-clquinoline 

15 l-(2-Methylphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2- 
c]quinoline(380 mg, 1.0 mmol) was dissolved in ethanolamine(5 ml), then reacted 
at the same condition of Step 5 in the Example 1 to obtain 3 1 1 mg of desired 
compound as solid in 77 % of yield. 

m.p 155-158 °C; *H NMR(CDC1 3 , 200 MHz) 8 2.30(s, 3H), 2.91- 

20 3.22(m, 2H), 3.58-4.01(m, 5H), 4.05-4.25(m, 1H), 5.01(brs, 1H), 6.65-7.45(m, 
8H); m/e 404(M + ). 

<ExampIe 3> Preparation of l-(2-methylphenyl)-4-[(3-hydroxypropyl) 
amino]-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

25 l-(2-Methylphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2- 
c] quinoline(380 mg, 1.0 mmol) was dissolved in 3-amino-l-propanol(5 ml), then 
reacted at the same condition of Step 5 in the Example 1 to obtain 313 mg of 
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desired compound as solid in 75 % of yield. 

m.p 153-154 °C; *H NMR(CDC1 3 , 200 MHz) 8 1.07-1. 82(m, 2H), 
2.28(s, 3H), 2.90-3.25(m, 2H), 3.51-4.00(m, 5H), 4.08-4.25(m, 1H), 5.05(brs, 1H), 
6.70-7.51(m, 8H); m/e 418(M + ). 

5 

<Example 4> Preparation of l-(2-methyIphenyl)-4-[(4-hydroxybutyl)amino]- 
6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-chloro-6-trifluoromethoxy-2 > 3-dihydropyrrolo[3 5 2- 
c]quinoline(600 mg, 1.6 mmol) was dissolved in diethylene glycol(10 ml) and 
10 hereto was added 4-amino-l-butanol(l .0 ml), then reacted at the same condition of 
Step 5 in the Example 1 to obtain 510 mg of desired compound as solid in 73 % of 
yield. 

l U NMR(CDC1 3 , 200 MHz) S 1.71-1. 88(m, 4H), 2.35(s, 3H), 2.90- 
3.22(m, 2H), 3.68-3. 84(m, 5H), 4.15-4.28(m, 1H), 4.41(brs 3 1H), 6.66-7.35(m, 
15 7H); m/e 432(M + ). 

<Example 5> Preparation of l-(2-methylphenyl)-4-[(5-hydroxypentyl) 
amino)]-6-trifluoromethoxy-2,3-dihydropyrrolo|3,2-c]quinoline 

l-(2-Methylphenyl)-4-chloro-6-trifluoromethoxy-2 ) 3-dihydropyrrolo[3 3 2- 
20 c] quinoline(600 mg, 1.6 mmol) was dissolved in diethylene glycol(10 ml) and 
hereto was added 5-amino-l-pentanol(206 fd, 1.9 mmol), then reacted at the same 
condition of Step 5 in the Example 1 to obtain 609 mg of desired compound as 
solid in 86 % of yield. 

*H NMR(CDC1 3) 200 MHz) S 1.65-1.82(m, 6H), 2.35(s, 3H), 2.95- 
25 3.14(m, 2H), 3.55-3.77(m, 5H), 4.13-4.22(m, 1H), 4.30(brs, 1H), 6.63-7.42(m, 
7H); m/e 446(M + ). 
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<ExampIe 6> Preparation of l-(2-methyIphenyI)-4-methylamino-6-trifluoro- 
methoxypyrrolo[3,2-c]quinoline 

(Step 1) Preparation of l-(2-methylphenyl)-4-oxo-6-trifluoromethoxy-4,5- 
5 dihydropyrro!o[3,2-clquinoline 

l-(2-Methylphenyl)-4-oxo-6-trifluoromethoxy-2 5 3,4 5 5-tetrahydropyrrolo 
[3,2-c]quinoline(722 mg, 2 mmol), prepared by the procedures of Step 1 to Step 3 
in the Example 1 , was dissolved in diphenyl ether(20 ml), hereto added 40 mg of 
5 %-Pd/C, and refluxed for 4 hours. The reaction mixture was cooled at room 
10 temperature, then purified by silica gel chromatography to obtain 610 mg of 
desired compound as solid in 85 % of yield. 

] H NMR(CDC1 3 , 200 MHz) § 1.90(s, 3H), 6.99-7. 10(m, 2H), 7.15- 
7.30(m, 2H), 7.35-7.65(m, 5H); m/e 359(M + ). 

15 (Step 2) Preparation of l-(2-methylphenyl-4-ch!oro-6-trifluoro- 
methoxypyrrolo[3,2-c]quinoIine 

l-(2-Methylphenyl)-4-oxo-6-trifluoromethoxy-4,5-dihydropyrrolo[3,2-c] 
quinoline(1.44g, 4.0 mmol) was dissolved in phosphoryl chloride(10 ml) and 
refluxed for 2 hours. After cooling the reaction mixture, the excess phosphoryl 

20 chloride was removed by simple distillation and the residue was poured into iced 
water, neutralized with aqueous solution of sodium hydroxide(lN), then stirred for 
30 minutes at room temperature. It was extracted with dichloromethane(20 ml) for 
3 times and the organic layer was washed with water(15 ml) for 3 times, dried over 
anhydrous magnesium sulfate, filtered and concentrated under reduced pressure. 

25 The residue was purified by silica gel chromatography to obtain 1.37 g of desired 
compound as solid in 91 % of yield. 

m.p 135-138 °C; *H NMR(CDC1 3 , 200 MHz) 8 1.92(s, 3H), 6.95- 
7.01 (m, 2H), 7.12-7.28(m, 2H), 7.35-7.62(m, 5H); m/e 377(M + ). 

25 
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(Step 3) Preparation of l-(2-methylphenyl)-4-methylamino-6-trifluoro- 
methoxy-pyrrolo[3,2-c]quinoline 

]-(2-Methyl)-4«-chloro-6-trifluoromethoxypyrrolo[3,2-c]quinoline(377 mg, 
1.0 mmol) was dissolved in aqueous solution of methylamine(40 %, 10 ml) in the 
5 pressure tube, and refluxed at 150 °C for 3 hours. After distilling the reaction 
solvent under reduced pressure, The residue was diluted in dichloromethane(20 ml), 
and washed with water(15 ml) for 3 times. The organic layer was dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure. The 
residue was purified by silica gel chromatography to obtain 286 mg of desired 
10 compound as solid in 77 % of yield. 

! H NMR(CDC1 3 , 200 MHz) 8 1.91(s, 3H), 3.30(d, J=4.9Hz, 3H), 4.95- 
5.12(m, 1H), 6.83(d, J=2.9Hz, 1H), 6.85-6.92(m, 3H), 7.01(d, J-2.9Hz, 1H), 
7.19-7.55(m, 4H); m/e 372(M + ). 



15 <Example 7> Preparation of l-(2-methylphenyl)-4-[(2-hydroxyethyl)amino]- 
6-trifluoromethoxypyrrolo[3,2-c]quinoIine 

l-(2-Methylphenyl)-4-chloro-6-trifluoromethoxypyrrolo[3,2-c]quinoline 
(377 mg, 1.0 mmol) was dissolved in ethanolamine(10 ml) in the pressure tube, 
then reacted at the same condition of Step 3 in the Example 6 to obtain 289 mg of 
20 desired compound as solid in 72 % of yield. 

m.p 135-138 °C; *H NMR(CDC1 3 , 200 MHz) 8 1.90(s, 3H), 2.95- 
3.21(m, 2H), 3.58-3.95(m, 2H), 5.06(brs, 1H), 6.85-7.56(m, 9H); m/e 302(M + ). 

<Example 8> Preparation of l-(2-methylphenyl)-4-[(3-hydroxypropyl) 
25 aminoJ-6- trifluoromethoxypyrrolo[3,2-c]quinoIine 

l-(2-Methylphenyl)-4-chloro-6-trifluoromethoxypyrrolo[3,2-c]quinoline 
(377 mg, 1.0 mmol) was dissolved in 3-amino-l-propanol(10 ml) in the pressure 
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tube, then reacted at the same condition of Step 3 in the Example 6 to obtain 303 
mg of desired compound as solid in 73 % of yield. 

m.p 160-161 °C; l H NMR(CDC1 3 , 200 MHz) 8 1.05-1.55(m, 2H), 
1.95(s, 3H), 2.91-3.20(m, 2H), 3.55-3.89(m, 2H), 5.01 (brs, 1H), 6.91-7.55(m, 
5 9H);m/e416(M + ). 

<Example 9> Preparation of l-(2-methylphenyI)-4-amino-6-trifluoromethoxy- 
pyrrolo[3,2-c]quinoline 

l-(2-methylphenyl)-4-chloro-6-trifluoromethoxypyrrolo[3,2-c]quinoline 
10 (377 mg, 1.0 mmol) was dissolved in aqueous ammonia(10 ml), then reacted at the 
same condition of Step 3 in the Example 6 to obtain 29 mg of desired compound 
as solid in 8 % of yield. 

l U NMR(CDC1 3 , 200 MHz) 8 1.97(s, 3H), 6.73(d, J=8.2Hz, 1H), 
6.82(t, J=8.2Hz, 1H), 6.91(d, J-2.2Hz, 1H), 7.02(d, J=8.0Hz, 1H) 7.13(d, 
15 J=2.2Hz, 1H), 7.19-7.58(m, 4H); m/e 357(M + , 2.6), 273(100), 257(23), 136(17). 

<Example 10> Preparation of l-(2-ethylphenyl)-4-[(2-hydroxyethyl)amino]-6» 
trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

20 (Step 1) Preparation of l-(2-ethylphenyl)-4-oxo-6-trifluoromethoxy-2,3,4,5- 
tetrahydropyrrolo[3,2-c]quinoline 

4-Oxo-6-trifluoromethoxy-2,3,4,5-tetrahydrofuro[3,2-c]quinoline(7.0 g, 
25.8 mmol) was dissolved in diethylene glycol(30 ml) and 2-ethylaniline(6.7 g, 51 
mmol) was added under nitrogen. The reaction mixture was refluxed at 250 °C for 
25 1 5 hours. The reaction mixture was diluted in brine(20 ml), then the aqueous layer 
was extracted with dichloromethane(15 ml) for 3 times. The organic layer was 
washed with water(15 ml) for 3 times, dried over anhydrous magnesium sulfate, 
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filtered and concentrated under reduced pressure. The residue was purified by 
silica gel chromatography with ethyl acetate as eluent to obtain 5.1 g of desired 
compound as solid in 53 % of yield. 

m.p 198-202 °C; >H NMR(CDC1 3 , 200 MHz) 8 1.26(t, J=7.9Hz, 3H), 
5 2.69-2.81(m, 2H), 3.24-3.33(m, 2H), 3.74-3. 85(m, 1H), 4.12-4.21(m, 1H), 6.57- 
6.80(m, 2H), 7.10-7.44(m, 5H), 8.66(brs, 1H); m/e 375(M + ), 374(100), 373(81.7), 
333(43.0), 331(21.7). 

(Step 2) Preparation of l-(2-ethy!phenyl)-4-chIoro-6-trinuoromethoxy-2,3- 
10 dihydropyrrolo[3 ? 2-c]quinoline 

l-(2-Ethylphenyl)-4-oxo-6-trifluoromethoxy-2,3,4,5-tetrahydropyrrolo 
[3,2-c]quinoline(2.5 g, 6.7 mmol) was dissolved in phosphoryl chloride(10 ml), 
then the reaction mixture was refluxed for 2 hours. After removing the excess 
phosphoryl chloride by simple distillation, the residue was poured into iced water, 

15 neutralized with aqueous solution of sodium hydroxide(lN), stirred at room 
temperature for 30 minutes, and extracted with dichloromethane(20 ml) for 3 times. 
The organic layer was washed with water(15 ml) for 3 times, dried over anhydrous 
magnesium sulfate, filtered and concentrated under reduced pressure. The residue 
was purified by silica gel chromatography to obtain 3.2 g of desired compound as 

20 solid in 85% of yield. 

m.p 142-145 °C; J H NMR(CDC1 3 , 200 MHz) S 1.28(t, J=7.9Hz, 3H), 
2.71-2.82(m, 2H), 3.25-3. 36(m, 2H), 3.74-3.85(m, 1H), 4.12-4.21(m, 1H), 6.57- 
6.80(m, 2H), 7.10-7.44(m, 5H); m/e 394(lVf+2, 24.1), 393(M + +1, 23.0), 392(M\ 
100), 391(23.1), 342(11.3). 

25 

(Step 3) Preparation of 1 -(2-ethyIphenyl)-4- [(2-hydroxy ethy l)am ino]-6- 
trifluoromethoxy-2,3-dihydropyrroIo[3,2-c]quinoIine 

l-(2-Ethylphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c] 
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quinoiine(801 mg, 2.0 mmol) was dissolved in ethanolamine( 1 0 ml), and the 
reaction mixture was refluxed at 190 °C for 3 hours. The excess solvent was 
removed by distillation under reduced pressure, and The residue was diluted in 
dichloromethane(20 ml), then washed with water(15 ml) for 3 times. The organic 

5 layer was dried over anhydrous magnesium sulfate, filtered and concentrated under 
reduced pressure. The residue was purified by silica gel chromatography to obtain 
530 mg of desired compound as solid in 62 % of yield. 

m.p 127-128 °C; ! H NMR(CDC1 3 , 200 MHz) 8 1.25(t, J=7.9Hz, 3H), 
1.38-1.83(brs, 1H), 2.68-2.75(m, 2H), 3.30-3. 13(m, 2H), 3.69-3.90(m, 5H), 4.18- 

10 4.21(m, 1H), 4.77-5.92(brs, 1H), 6.62-6.68(m, 2H), 7.01-7. 34(m, 5H); m/e 
417(M\ 12.1), 373(100), 372(92.9). 

<Example 11> Preparation of l-(2-ethylphenyl)-4-|(3-hydroxypropyl)amino]- 
6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

15 l-(2-Ethylphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2- 
c]quinoline(801 mg, 2.0 mmol) was dissolved in 3-amino-l-propanol(10 ml) in the 
pressure tube, then reacted at the same condition of Step 3 in the Example 10 to 
obtain 560 mg of desired compound as solid in 62 % of yield. 

m .p 147-148 °C; *H NMR(CDC1 3 , 200 MHz) S 1.30(t, J=7.9Hz, 3H), 

20 1.58-1. 68(brs, 1H), 1.77-1.83(m, 2H), 2.68-2.83(m, 2H), 3.05-3. 19(m, 2H), 3.62- 
3.67(m, 2H), 3.38-3. 89(m, 3H), 4.1 7-4.3 l(brs, 1H), 6.66-6.71(m, 2H), 7.09- 
7.39(m, 5H); m/e413(M + , 13.5), 400(57.9), 386(100), 372(44.2). 

25 
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<Example 12> Preparation of l-(2-methoxyphenyl)-4-[(2-hydroxyethyl) 
amino]-6-trifluoromethoxy-2 ? 3-dihydropyrrolo[3,2-c]quinoline 

(Step 1) Preparation of l-(2nmethoxyphenyl)-4-oxo-6-trifluoromethoxy- 
5 2,3 5 4,5-tetrahydropyrrolo[3,2-c]quinoline 

4-Oxo-6-trifluoromethoxy-2,3,4 5 5-tetrahydrofuro[3 ? 2-c]quinoline(272 mg, 
1 .0 mmol) was dissolved in diethylene glycolQO ml), and 2-methoxyaniline(28 1 fd, 
2.5 mmol) was added under nitrogen. The reaction mixture was refluxed at 250 °C 
for 1 5 hours. The reaction mixture was diluted in brine(20 ml), and the aqueous 

10 layer was extracted with dichloromethane(15 ml) for 3 times. The organic layer 
was washed with water(15 ml) for 3 times, dried over anhydrous magnesium 
sulfate, filtered, and concentrated under reduced pressure. The residue was purified 
by silica gel chromatography with ethyl acetate as eleunt to obtain 298 mg of 
desired compound as solid in 76 % of yield. 

15 m.p 171-173 °C; *H NMR(CDC1 3> 200 MHz) d 3.18-3.31(m, 2H), 

3.76(s, 3H), 3.75-3.95(m, 1H), 4.05-4.27(m, 1H), 6.75-7.48(m, 7H), 8.83(brs, 
lH);m/e377(M + ). 

(Step 2) Preparation of l-(2-methoxyphenyl)-4-chloro-6-trifluoromethoxy« 
20 2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methoxyphenyl)-4-oxo-6-trifluoromethoxy-2,3,4,5-tetrahydro- 
pyrrolo[3,2-c]quinoline(3.0 g, 8.0 mmol) was dissolved in phosphoryl chloride(10 
ml), then reaction mixture was refluxed for 2 hours. After removing the excess 
phosphoryl chloride by simple distillation, the residue was poured into iced water, 
25 neutralized with aqueous solution of sodium hydroxide(lN), stirred at room 
temperature for 30 minutes, and extracted with dichloromethane(20 ml) for 3 times. 
The organic layer was washed with water(15 ml) for 3 times, dried over anhydrous 
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magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified by silica gel chromatography to obtain 2.7 g of desired compound as 
solid in 85 % of yield. 

m.p 140-141 °C; ] H NMR(CDC1 3 , 200 MHz) 8 3.31-3.41(m, 2H), 
5 3.72(s. 3H), 3.91-4.32(m, 2H), 6.71-7.44(m, 7H); m/e 395(M + +2, 24.1), 
394(M + +1, 23.0), 393(M\ 100), 392(23.1). 

(Step 3) Preparation of l-(2-methoxyphenyl)-4-[(2-hydroxyethyl)aminoJ-6- 
trifluoromethoxy-2,3-dihydropyrroIo[3,2-c]quinoline 

1 0 1 -(2-methoxy phenyl)-4-chloro-6-trifluoromethoxy-2, 3 -dihydropy rrolo 

[3,2-c]quinoline(600 mg, 1.5 mmol) was dissolved in ethanolamine(6 ml) in the 
pressure tube, then refluxed at 190 °C for 3 hours. The solvent was removed by 
distillation under reduced pressure, then The residue was diluted in 
dichloromethane(20 ml), and washed with water(15 ml) for 3 times. The organic 

15 layer was dried over anhydrous magnesium sulfate, filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel chromatography to 
obtain 520 mg of desired compound as solid in 83 % of yield. 

m.p 141-142 TC; J H NMR (CDC1 3 , 200 MHz) S 3.05-3. 13(m, 2H), 
3.65-3.82(m, 2H), 3.76(s, 3H), 3.90-3.94(m, 3H), 4.29-4.36(m, 1H), 4.87(brs, 1H), 

20 6.78(d, J=7.6Hz, 1H), 6.89-6.72(m, 3H), 7.19(dd, J=7.7Hz, 1.7Hz, 1H), 7.31- 
7.38(m, 2H); m/e 420(M\ 21.1), 419(35.2), 374(100). 

<ExampIe 13> Preparation of l-(2-methoxyphenyl)-4-[(3-hydroxy- 
propyl)amino]-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

25 l-(2-Methoxyphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydropyrrolo 

[3,2-c]qiunoline(600 mg, 1.5 mmol) was dissolved in 3-amino-l-propanol(6 ml) in 
the pressure tube, and reacted at the same condition of Step 3 in the Example 12 to 
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obtain 570 mg of desired compound as solid in 88 % of yield. 

m.p 158-159 TC; *H NMR (CDC1 3 , 200 MHz) 8 1.71-1.84(m, 2H), 
3.02-3. 10(m, 2H), 3.63(t, J-3.5Hz, 2H), 3.77(s, 3H), 3.82-3.90(m, 3H), 4.30- 
4.34(m, 1H), 4.50(brs, 1H), 6.75(d, J=7.6Hz, 1H), 6.85-6.92(m, 1H), 7.02(t, 
5 J=7.6Hz, 2H), 7.19(dd, J=7.7Hz, 1.7Hz, 1H), 7.28-7.35(m, 2H); m/e 434(M + , 
15.4), 403(24.1),388(100). 

<Example 14> Preparation of l-(2,3-dimethylphenyl)-4-[(2-hydroxy- 
ethyl)amino]-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

10 

(Step 1) Preparation of l-(2,3-dimethylphenyl)-4-oxo-6-trifIuoromethoxy- 
2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline 

4-Oxo-6-trifluoromethoxy-2,3,4,5-tetrahydrofuro[3,2-c]quinoline(5.0 g, 
19 mmol) was dissolved in diethylene glycol(30 ml), and 2,3-dimethylaniline(5.6 ml, 

15 46 mmol) was added under nitrogen. The reaction mixture was refluxed at 250 °C 
for 1 5 hours. The reaction mixture was diluted in brine(20 ml), and the aqueous 
layer was extracted with dichloromethane(15 ml) for 3 times. The organic layer 
was washed with water(15 ml) for 3 times, dried with by anhydrous magnesium 
sulfate, filtered, and concentrated under reduced pressure. The residue was purified 

20 by silica gel chromatography with ethyl acetate as eleunt to obtain 4.5 g of desired 
compound as solid in 65 % of yield. 

] H NMR(CDC1 3 , 200 MHz) 8 2.27(s, 3H), 2.38(s, 3H), 3.09-3.40(m, 
2H), 3.79(dq, J,=UHz, J 2 =6Hz, 1H), 4.12-4.20(m, 1H), 6.62(d, J=8.4Hz, 1H), 
6.68-6.78(m. 3H), 7.05-7.32(m, 3H); m/e 375(M + +1, 26.5), 374(M~, 100X 

25 373(76.1), 3 3 3(43.0). 
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(Step 2) Preparation of l-(2 ) 3-dimethylphenyl)-4-chloro-6-trifluoromethoxy- 
2,3-dihydropyrroIo[3,2-c]quinoline 

]-(2,3-Dimethylphenyl)-4-oxo-6-trifluoromethoxy-2 5 3,4,5-tetrahydro- 
pyrrolo[3,2-c]quinoline(4.4 g, 1 1.8 mmol) was dissolved in phosphoryl chloride(10 

5 ml). The reaction mixture was refluxed for 2 hours. After removing the excess 
phosphoryl chloride by simple distillation, the residue was poured into iced water, 
neutralized with aqueous solution of sodium hydroxide(lN), and stirred for 30 
minutes. The resultant was extracted with dichloromethane(20 ml) for 3 times, and 
the organic layer was washed with water(15 ml) for 3 times, dried over anhydrous 

10 magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified by silica gel chromatography to obtain 4.0 g of desired compound as 
solid in 87 % of yield. 

l H NMR (CDC1 3 , 200 MHz) 8 2.22(s, 3H), 2.39(s, 3H), 3.36-3.44(m, 
2H), 3.95(dq, Ji=10Hz, J 2 =9.6Hz, 1H), 4.13-4.21(m, 1H), 6.78(d, J=4Hz, 1H), 

15 6.91-6.99(m, 1H), 7.07(d, J=0.4Hz, 1H), 7.14-7.30(m, 2H), 7.41(d, J=6Hz, 1H); 
m/e 392(M + +2, 20.6), 392(M + , 86.7), 391(27.8), 69(100). 

(Step 3) Preparation of l-(2,3-dimethyIphenyI)-4-[(2-hydroxyethyI)amino]-6- 
trifluoromethoxy-2 5 3-dihydropyrrolo[3,2-c]quinoline 

20 l-(2,3-Dimethylphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydropyrrolo 
[3,2-c]quinoline(500 mg, 1.3 mmol) was dissolved in ethanolamine(6 ml) in the 
pressure tube, then refluxed at 190 °C for 3 hours. The solvent was removed by 
distillation under reduced pressure, then the concentrate was diluted in 
dichloromethane(20 ml), and washed with water(15 ml) for 3 times. The organic 

25 layer was dried over anhydrous magnesium sulfate, filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel chromatography to 
obtain 380 mg of desired compound as solid in 72 % of yield. 

"H NMR(CDC1 3 , 200 MHz) 8 2.27(s, 3H), 2.38(s, 3H), 2.91-3.27(m, 
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2H), 3.69-3. 85(m, 3H), 3.85-3.97(m, 2H), 4.15-4.22(m, 1H), 4.88(brs, 1H), 6.64- 
6.76(m, 2H), 6.97(d, J=6.2Hz, 1H), 7.02-7.23(m, 2H), 7,23-7.35(m, 1H); m/e 
418(M\ 9.1) ? 400(7.7), 386(39.8), 372(100). 

5 <Example 15> Preparation of l-(2,3-dimethylphenyI)-4-[(3-hydroxypropyl) 
amino]-6-trifluoromethoxy-2,3-dihydropyrroIo[3,2-c]quinoline 

l-(2,3-Dimethylphenyl)-4-chloro-64rifluoromethoxy-2,3-dihydropyrrolo 
[3,2-c]quinoline(500 mg, 1.3 mmol) was dissolved in 3-amino-l-propanol(6 ml) in 
the pressure tube, then reacted at the same condition of Step 3 in the Example 14 
10 to obtain 300 mg of desired compound as solid in 56 % of yield. 

m.p 174-178 °C; *H NMR(CDC1 3> 200 MHz) 8 1.73-2.10(m, 2H), 
2.26(s, 3H), 2.36(s, 3H), 3.05-3.1 l(m, 2H), 3.62(q, J=5.3Hz, 2H), 3.73-3.79(m, 
2H), 3.82-3. 89(m, 2H), 4.15-4.23(m, 1H), 4.49(brs, 1H), 6.69(d, J=4.2Hz, 2H), 
6.93(d, J=l.lHz, 1H), 7.03-7.18(m, 2H), 7.21-7.25(m, 1H); m/e 431(M + , 16.6), 
15 400(54.6), 386(100), 373(36.8). 

<Example 16> Preparation of l-(2-methyl-4-fluorophenyl)-4-methylamino-6- 
trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

20 (Step 1) Preparation of l-(2-methyl-4-fluorophenyl)-4-oxo-6- 
trifluoromethoxy-2,3,4,5-tetrahydropy rrolo [3,2-c] q uinoline 

4-Oxo-6-trifluoromethoxy-2, 3,4,5 -tetrahydrofiiro [3,2-c] quinoline(78 9 mg, 
2.9 mmol) was dissolved in diethylene glycol(30 ml) and 2-methyl-4- 
fluoroaniline(0.8 ml, 7.3 mmol) was added under nitrogen. The reaction mixture 
25 was refluxed at 250 °C for 15 hours. The reaction mixture was diluted in brine(20 
ml), and the aqueous solution was extracted with dichloromethane(15 ml) for 3 
times. The organic layer was washed with water(15 ml) for 3 times, dried over 
anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. 
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The residue was purified by silica gel chromatography with ethyl acetate as eluent 
to obtain 900 mg of desired compound as solid in 82 % of yield. 

m.p 258-260 °C; *H NMR(CDCI 3 , 200 MHz) 8 2.32(s, 3H), 3.15- 
3.31(m, 2H), 3.72-3. 85(m, 1H), 4.05-4.21(m, 1H), 6.55-7.41(m, 6H), 8.65(brs, 
5 1H). 

(Step 2) Preparation of l-(2-methyI-4-fluorophenyl)-4-chloro-6- 
trifluoromethoxy^^-dihydropyrrolop^-cjquinoline 

l-(2-Methyl-4-fluorophenyl)-4-oxo-6-trifluoromethoxy-2,3 J 4 3 5-tetra- 
10 hydropyrrolo[3,2-c]quinoline(620 mg, 1.6 mmol) was dissolved in phosphoryl 
chloride(10 ml) and the reaction mixture was refluxed for 2 hours. After removing 
the excess phosphoryl chloride by simple distillation, the residue was poured into 
iced water, neutralized with aqueous solution of sodium hydroxide(lN), stirred at 
room temperature for 30 minutes, and extracted with dichloromethane(20 ml) for 3 
15 times. The organic layer was washed with water(15 ml), dried over anhydrous 
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified by silica gel chromatography with ethyl acetate as eluent to obtain 480 
mg of desired compound as solid in 76 % of yield. 

m.p 132 °C; l H NMR(CDC1 3 , 200 MHz) 8 2.31(s, 3H), 3.30-3.45(m, 
20 2H), 3.85-4.01(m, 1H), 4.11-4.21(m, 1H), 6.71-7.43(m, 6H). 

(Step 3) Preparation of l-(2-methyI-4-fluorophenyl)-4-methylamino-6- 
trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-chloro-6-trifluoromethoxy-2 5 3-dihydro- 
25 pyrrolo[3,2-c]quinoline(500 mg, 1.3 mmol) was dissolved in aqueous solution of 
methylamine(40 %, 10 ml) in the pressure tube, and the reaction mixture was 
refluxed at 190 °C for 3 hours. The solvent was removed by distillation under 
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reduced pressure, and the residue was diluted in dichloromethane(20 ml), then 
washed with water(15 ml) for 3 times. The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified by silica gel chromatography with ethyl acetate as eluent to obtain 380 
5 mg of desired compound as solid in 72 % of yield. 

m.p 138-140 °C; ^NMRCCDCls, 200 MHz) 8 2.3(s, 3H), 2.98-3.24(m, 
2H), 3.15-3.21(d, 3H), 3.62-3.81 (m, 1H), 4.11-4.20(m, 1H), 6.65-7.31(m, 6H). 

<Example 17> Preparation of l-(2-methyl-4-fluorophenyl)-4-[(2- 
10 hydroxyethyl)amino]-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-chloro-6-trifluomethoxy-2,3-dihydro- 
pyrrolo[3,2-c] quinoline(500 mg, 1.3 mmol) was dissolved in ethanolamine(10 ml) 
in the pressure tube, then reacted at the same condition of Step 3 in the Example 
16 to obtain 465 mg of desired compound as solid in 93 % of yield. 
15 m.p 150-153 °C; *H NMR(CDC1 3 , 200 MHz) 8 2.35(s, 3H), 3.15-3.21 

(m, 2H), 3.71-4.01(m, 1H), 4.15-4.32(m, 5H), 4.85(brs, 1H), 6.65-7.35(m, 6H). 

<Example 18> Preparation of l-(2-methyl-4-fluorophenyl)-4-[(3-hydroxy- 
propyl)amino]-6"trifluoromethoxy-2,3-dihydropyrrolo[3 9 2-c]quinoline 

20 l-(2-Methyl-4-fluorophenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydro- 
pyrrolo[3,2-c]quinoline(500 mg, 1.3 mmol) was dissolved in 3-amino-l- 
propanol(10 ml) in the pressure tube, then reacted at the same condition of Step 3 
in the Example 16 to obtain 485 mg of desired compound as solid in 95 % of yield, 
m.p 135 °C; *H NMR(CDC1 3 , 200 MHz) 8 1.75-1.85(m, 2H), 2.35(s, 

25 3H), 3.01-3.22(111, 2H), 3.61-3.91(m, 1H), 4.10-4.25(m, 5H), 4.50(brs, 1H), 6.61- 
7.23(m, 6H). 
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<Example 19> Preparation of l-(2-methyI-4-fluorophenyl)-4-[(4-hydroxy- 
butyl)amino]-6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-methyl-4-fluorophenyl)--4-chloro-6-trifluorornethoxy-2,3-dihydro-- 
pyrrolo[3,2-c]quinoline(500 mg, 1.3 mmol) was dissolved in 4-amino-l-butanol(5 
5 ml) in the pressure tube, then reacted at the same condition of Step 3 in the 
Example 16 to obtain 390 mg of desired compound as solid in 74 % of yield. 

m.p 95 °C; *H NMR(CDC1 3 , 200 MHz) S 1.71-1.85(m, 4H), 2.32 (s, 
3H), 2.91-3.23(m, 2H), 3.61-3.82(m, 1H), 4.11-4.21(m, 5H), 4.51(brs, 1H), 6.12- 
7.25(m, 6H). 

10 

<Example 20> Preparation of l-(2-methyl-4-fluorophenyl)-4-methylamino-6- 
trifluoromethoxypyrrolo[3,2-c]quinoline 

(Step 1) Preparation of l-(2-methyl-4-fluorophenyl)-4-oxo-6-trifluoro- 
15 methoxy-4,5-dihydropyrrolo [3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-oxo-6-trifluoromethoxy-2 ) 3 J 4,5-tetra- 
hydropyrrolo[3,2-c]quinoline(1.95 g ? 5.7 mmol) was dissolved in diphenyl ether(20 
ml) and 5 %-Pd/C(40 mg) was added, then the reaction mixture was refluxed for 4 
hours. The reaction mixture was cooled at room temperature, and purified by silica 
20 gel chromatography to obtain 1 .9g of desired compound as solid in 99 % of yield. 

m.p 240-245 °C; l H NMR(CDC1 3 , 200 MHz) 8 2.01(s, 3H), 6.95-6. 96(d, 
J=3.1Hz, 1H), 7.10-7.1 l(d, J=3.0Hz, 1H), 6.63-7.43(m, 6H). 

(Step 2) Preparation of l-(2-methyl-4-fluorophenyl)-4-chloro-6-trifluoro- 
25 methoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-oxo-6-trifluoromethoxy-4,5-dihydro- 
pyrrolo[3,2-c]quinoline(1.4 g, 4.0 mmol) was dissolved in phosphoryl chloride(10 
ml). The reaction mixture was refluxed for 2 hours. After removing the excess 
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phosphoryl chloride by simple distillation, the residue was poured into iced water, 
neutralized with aqueous solution of sodium hydroxide(lN), and stirred at room 
temperature for 30 minutes. The reaction mixture was extracted with 
dichloromethane(20 ml) for 3 times, and the organic layer was washed with 
5 water(15 ml) for 3 times, neutralized with anhydrous magnesium sulfate, filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel 
chromatography to obtain 1 .3 g of desired compound as solid in 89 % of yield. 

m.p 141 °C; ] H NMR(CDC1 3 , 200 MHz) S 1.95(s, 3H), 7.01(d, J=3.3 
Hz, 1H), 7.18(d, J=3.2 Hz, 1H), 6.98-7.50(m 5 6H). 

10 

(Step 3) Preparation of l-(2-methyl-4-fluorophenyI)-4-methylamino-6- 
trifluoromethoxypyrroIo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-chloro-6-trifluoromethoxy-2,3,4,5-tetra- 
hydropyrrolo[3,2-c]quinoline(394 mg, 1.0 mmol) was dissolved in aqueous 

15 solution of methylamine(40 %, 10 ml) in the pressure tube. The reaction mixture 
was refluxed at 180 °C for 3 hours. After removing the reaction solvent of the 
above mixture, The residue was diluted in dichloromethane(20 ml), and washed 
with water(15 ml) for 3 times. The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 

20 was purified by silica gel chromatography to obtain 301 mg of desired compound 
as solid in 77 % of yield. 

m.p 150 °C; *H NMR(CDC1 3 , 200 MHz) S 1.91(s, 3H), 3.28-3.35(m, 
3H), 5.05(brs, 1H), 6.61-7.01(m, 2H), 6.75-7.41(m, 6H). 



25 <ExampIe 21> Preparation of l-(2-methyl-4-fluorophenyl)-4-[(2-hydroxy- 
ethyl)amino]-6-trifluoromethoxy-pyrrolo[3,2-c]quinoIine 

l-(2-Methyl-4-fiuorophenyl)-4-chloro-6-trifluoromethoxypyrrolo[3,2-c] 
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quinoline(394 mg, 1.0 mmol) was dissolved in ethanolamine(5 ml) in the pressure 
tube, and reacted at the same condition of Step 3 in the Example 20 to obtain 478 
mg of desired compound as solid in 90 % of yield. 

m.p 74-78 °C; *H NMR(CDC1 3 , 200 MHz) 8 1.9 (s, 3H), 3.81-3 .92(m, 
5 2H), 3.95-4.03(m, 2H), 5.60(brs, 1H), 6.67(d, J=3.3Hz, 1H), 7.01(d, J=3.0Hz, 
1H), 6.75-7.43(m, 6H). 

<Example 22> Preparation of l-(2-methyl-441uorophenyl)-4-[(3-hydroxy- 
propyl)amino]-6-trifluoromethoxypyrrolo[3,2-c] quinoline 

10 l-(2-MethyI-4-fluorophenyl)-4-chloro-6-trifluoromethoxypyrrolo[3 ? 2-c] 
quinoline(394 mg, 1.0 mmol) was dissolved in 3-amino-l-propanol(5 ml) in the 
pressure tube, and reacted at the same condition of Step 3 in the Example to obtain 
460 mg of desired compound as solid in 83 % of yield. 

m.p 153 °C; ! H NMR(CDC13, 200 MHz) S 1.81-1.92(m, 2H), 1.95(s, 

15 3H), 3.71-3.82 (m, 2H), 3.90-4.03(m, 2H), 5.15(brs, 1H), 5.75(brs, 1H), 6.65(d, 
J=3.1 Hz, 1H), 7.05(d, J-3.2 Hz, 1H), 6.73-7.42(m, 6H). 

<Example 23> Preparation of l-(2-methyI-4-methoxyphenyl)-4-[(2-hydroxy- 
ethyl)amino]-6-trifluoromethoxy-2 ? 3-dihydropyrroIo[3,2-c]quinoline 

20 

(Step 1) Preparation of l-(2-methyl-4-methoxyphenyl)-4-oxo-6-trifluoro- 
methoxy-2,3,4 9 5-tetrahydropyrroIo[3,2-c]quinoline 

4-Oxo-6-trifluoromethoxy-2,3,4,5-tetrahydrofuro[3,2-c]quinoline(5.0 g, 
19 mmol) was dissolved in diethylene glycol(30 ml) and 2-methyl-4- 
25 methoxyaniline(6. 1 ml, 46 mmol) was added. The reaction mixture was refluxed at 
250 °C for 15 hours, diluted in brine(20 ml), and the aqueous layer was extracted 
with dichloromethane(15 ml) for 3 times. The organic layer was washed with 
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water(15 ml) for 3 times, dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified with ethyl acetate 
as eluent by silica gel chromatography to obtain 6.6 g of desired compound as solid 
in 91 % of yield. 

5 ] H NMR(CDC1 3 , 200 MHz) S 2.29(s, 3H), 3.20-3.26(m, 2H), 3.74- 

3.80(m, 1H), 3.85(s, 3H), 4.10-4.12(m, 1H), 6.52-6.92(m, 4H), 7.10(d, J=8.46Hz, 
1H), 7.28-7.31(m, 1H); m/e 390(M 4 , 100), 389(80.4), 349(33.5). 

(Step 2) Preparation of l-(2-methyl-4-methoxyphenyl)-4-chloro-6-trifluoro- 
10 methoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methoxyphenyl)-4-oxo-6-trifluoromethoxy-2,3,4,54etra- 
hydropyrrolo[3,2-c]quinoline(4.0 g, 10 mmol) was dissolved in phosphoryl 
chloride(10 ml). The reaction mixture was refluxed for 2 hours, and cooled. After 
removing the excess phosphoryl chloride by simple distillation, the residue was 

15 poured into iced water, neutralized with aqueous solution of sodium 
hydroxide(lN), and stirred at room temperature for 30 minutes. It was extracted 
with dichloromethane(20 ml) for 3 times, and the organic layer was washed with 
water (15 ml) for 3 times, dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel 

20 chromatography to obtain 2.8g of desired compound as solid in 70 % of yield. 

] H NMR (CDC1 3 > 200 MHz) S 2.25(s, 3H), 3.34-3.38(m, 2H), 3.88(s, 
3H), 4.08-4.12(m, 2H), 6.75-7.01(m, 4H), 7.15(d, J=8.42Hz, 1H), 7.38-7.42(m, 
1H); m/e 410(M + +2, 72.5), 409(M + +1, 37.3), 408(M\ 100), 407(32.1). 

25 (Step 3) Preparation of l-(2-methyl-4-methoxyphenyl)-4-[(2-hydroxy- 
ethyl)amino]-6-trifluoromethoxy-2,3-dihydropyrrolo[3 5 2-c]quinoline 

l-(2-Methyl-4-methoxyphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydro- 
pyrrolo[3,2-c]quinoline(550 mg, 1.3 mmol) was dissolved in ethanolamineQO ml) 
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in the pressure tube. The reaction mixture was refluxed at 190 °C for 3 hours. 
After removing the reaction solvent under reduced pressure, the residue was 
diluted in dichloromethane(20 ml), and washed with water(15 ml) for 3 times. The 
organic layer was dried over anhydrous magnesium sulfate, filtered, and 

5 concentrated under reduced pressure. The residue was purified by silica gel 
chromatography to obtain 5 1 0 mg of desired compound as solid in 91 % of yield. 

m.p 104-105 °C; *H NMR(CDC1 3 > 200 MHz) 8 2.29(s, 3H), 3.06- 
3.09(m, 2H), 3.68-3. 82(m, 3H), 3.86(s, 3H), 3.90-3.96(m, 2H), 4.13-4.17(m, 1H), 
4.88(brs, 1H), 6.67-6. 87(m, 4H), 7.08(d, J=9Hz, 1H), 7.30-7.33(m, 1H); m/e 

10 434(M + +1, 6.6), 433(M\ 7.4), 403(19.5), 388(100). 

<Example 24> Preparation of l-(2-methyl-4-methoxyphenyl)-4-[(3-hydroxy- 
propyl)amino]-6-trifluoromethoxy-2,3-dihydropyrrolo[3 ? 2-c]quinoline 

l-(2-Methyl-4-methoxyphenyl)-4-chloro-6-trifluoromethoxy-2,3-dihydro- 
15 pyrrolo[3,2-c]quinoline(550 mg, 1.3 mmol) was dissolved in 3-amino-l- 
propanol(10 ml) in the pressure tube, and reacted at the same condition of Step 3 
in the Example 23 to obtain 400 mg of desired compound as solid in 67 % of yield. 

m.p 157-159 °C; ] H NMR(CDC1 3 , 200 MHz) S 1.74-1.78(m, 2H), 
2.31(s, 3H), 3.08-3. 10(m, 2H), 3.65(q, J=5Hz, 2H), 3.73-3. 92(m, 3H), 3.88(s, 3H), 
20 4.14-4.18(m, 1H), 4.52(brs, 1H), 6.67-6.78(m, 2H), 6.77-6.81(m, 1H), 6.89(d, 
J=3.1Hz, 1H), 7.08(d, J=8.2Hz, 1H), 7.28-7.32(m, 1H); m/e 447(M\ 22.1), 
416(60.3), 402(100), 387(15.3). 

25 
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<ExampIe 25> Preparation of l-(2-methyl-4-hydroxyphenyl)-4-methylaminO" 
6-trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

(Step 1) Preparation of l-(2-methyl-4-hydroxyphenyl)-4-oxo-6-trifluoro- 
5 methoxy-2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline 

4-Oxo-6-trifluoromethoxy-2, 3 ,4,5 -tetrahy drofiiro [3 , 2-c] quinoline(5 . 0 g, 
19 mmol) was dissolved in ethylene glycol(30 ml) and 4-amino-m-cresol (5.6 g, 46 
mmol) was added under nitrogen. The reaction mixture was refluxed at 250 °C for 
1 5 hours. After diluting the reaction mixture in brine(20 ml), the aqueous layer was 

10 extracted. with dichloromethane(15 ml) for 3 times. The organic layer was washed 
with water(15 ml) for 3 times, dried over anhydrous magnesium sulfate, filtered, 
and concentrated under reduced pressure. The residue was purified with ethyl 
acetate as eluent by silica gel chromatography to obtain 6.6 g of desired compound 
as solid in 91 % of yield. 

15 ] H NMR(CDC1 3 , 200 MHz) 8 2.27(s, 3H), 3.20-3.28(m, 2H), 3.71- 

3.80(m, 1H), 4.10-4.15(m, 1H), 6.52-6.85(m, 4H), 7.12(d, J=8.5Hz, 1H), 7.28- 
7.34(m, 1H); m/e 376(M + , 100), 375(85.4), 335(23.5). 

(Step 2) Preparation of l-(2-methyl-4-methanesulfoxyphenyl)-4-oxo-6- 
20 trifluoromethoxy-2,3,4,5-tetrahydropyrroIo[3,2-c)quinoline 

l-(2-Methyl-4-hydroxyphenyl)-4-oxo-6-trifluoromethoxy-2,3,4,5-tetra- 
hydropyrrolo[3,2-c]quinoline(2.3g, 6.1 mmol) was dissolved in dichloromethane. 
Triethylamine(2.6 ml, 18.0 mmol) was added and methanesulfonyl chloride(1.0 ml, 
12.8 mmol) were added, and then the reaction mixture was stirred at -78 °C for 3 
25 hours. The reaction mixture was slowly warmed up to -10 °C, and stirred for 1 
hours. After extracting the reaction mixture with dichloromethane, the organic 
layer was washed with water for 3 times. The organic layer was dried over 
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anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was crystallized in dichloromethane/hexane to obtain 2.3 g of desired 
compound as solid in 72 % of yield. 

m.p 232-235 °C; { H NMR(CDC1 3 , 200 MHz) 8 2.37(s, 3H), 3.21 (s, 3H), 
5 3.07-3.37(m, 2H), 3.72(q, J= 11.2Hz, 1H), 4.06-4.23(m, 1H), 6.59(d, J=8.3Hz, 
1H), 6.71(t, J=8.3Hz, 1H), 7.12(s, 1H), 7.21-7.35(m, 3H), 8.74(brs, 1H); m/e 
455(M + , 29.0), 454(51.4), 453(14.0), 376(31.6), 375(100). 

(Step 3) Preparation of l-(2-methyl-4-methanesulfoxyphenyl)-4-chloro-6- 
10 trifluoromethoxy-2,3-dihydropyrrolo[3,2-cjquinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-oxo-6-trifluoromethoxy-2,3,4,5- 
tetrahydropyrrolo[3,2-c] quinoline(1.18 g, 2.6 mmol) was dissolved in phosphoryl 
chloride(15 ml), stirred at 110 °C for 30 minutes. After removing the excess 
phosphoryl chloride by distillation, the residue was diluted in dichloromethane(20 

15 ml), neutralized with aqueous solution of sodium bicarbonate, and stirred at room 
temperature for 30 minutes. The resultant was extracted with dichloromethane, and 
the organic layer was washed with water for 3 times. The organic layer was dried 
over anhydrous magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography(ethyl 

20 acetate: hexane=l :5) to obtain 1 .2 g of desired compound as solid in 92 % of yield. 

m.p 141-143 °C; ^NMR^DCls, 200 MHz) 8 2.35(s, 3H), 3.20(s, 3H), 
3.27-3.54(m, 2H), 3.91(q, J=10.2Hz, 1H), 4.11-4.29(m, 1H), 6.77(d, J-8.7Hz, 
1H), 7.01(t, J=8.7Hz, 1H), 7.12-7.47(m, 4H); m/e 474(M + +2, 29.3), 473(M + +1, 
17.2), 472(M + , 57.9), 395(30.8), 394(28.3), 393(100), 349(16.4). 

25 
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(Step 4) Preparation of l-(2-methyl-4-hydroxyphenyl)-4-methylamino-6- 
trifluoromethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-64rifluorornethoxy-2,3- 
dihydropyrrolo[3,2-c]quinoline(500 mg, 1.1 mmol) was dissolved in aqueous 

5 solution of methylamine(40 %, 5.0 ml), and the reaction mixture was refluxed at 
180 °C for 15 hours in the pressure tube. The reaction mixture was dissolved in 
water, extracted with dichloromethane, and the organic layer was washed with 
water for 3 times. The organic layer was dried over anhydrous magnesium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by 

10 silica gel column chromatography(ethyl acetate: hexane=l:l) to obtain 50 mg of 
desired compound as solid in 85 % of yield. 

m.p 161-163 °C; ! H NMR(CDC1 3 , 200 MHz) S 2.22(s, 3H), 2.87- 
3.15(m, 2H), 3.20(s, 2H), 3.72(q, J-8.2Hz, 1H), 4.03-4.21(m, 1H), 6.56-6.81(m, 
4H), 6.92(d, J=8.1Hz, 1H), 7.21-7.30(m, 1H); m/e 390(M + , 14.4), 389(75.7), 

15 388(100), 372(11.5), 360(9.5). 

<ExampIe 26> Preparation of l-(2-methyl-4-hydroxyphenyl)-4-[(2-hydroxy- 
ethyl)amino]-6-trifluoromethoxy-2,3-dihydropyrroIo[3,2-c]quinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-6-trifluoromethoxy-2,3- 
20 dihydropyrrolo[3,2-c]quinoline(500 mg, 1.1 mmol) was dissolved in 
ethanolamine(5.0 ml), then reacted at the same condition of Step 4 in the Example 
25 to obtain 401 mg of desired compound as solid in 74 % of yield. 

m.p 207-209 °C; l H NMR(CDCl 3 /DMSO-d 6 , 200 MHz) 8 2.19(s, 3H), 
2.95-3. 18(m, 2H), 3.61-3.75(m, 2H), 3.75(q, J=10.1Hz, 1H), 3.73-3.92(m, 2H), 
25 4.02-4.18(m, 1H), 5.35(brs, 1H), 6.58-6.82(m, 4H), 6.91(d, J=8.6Hz, 1H), 7.17- 
7.25(m, 1H); m/e 420(M + , 3.9), 418(3.2), 400(9.1), 389(20.1), 388(26.4), 
375(100). 
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<Example 27> Preparation of l-(2-methyl-4-hydroxyphenyl)-4-[(3-hydroxy- 
propyl)amino]-6-trifluoromethoxy-2 9 3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-6-trifluoromethoxy-2 5 3- 
dihydropyrrolo[3,2-c]quinoline(500 mg, 1.1 mmol) was dissolved in 3-amino-l- 
5 propanol(5.0 ml), then reacted at the same condition of Step 4 in the Example 25 
to obtain 375 mg of desired compound as solid in 69 % of yield. 

m.p 185-187 °C; l U NMR(CDC1 3 , 200 MHz) <5 1.71-1.87(m, 2H), 
2.09(s, 3H), 2.91-3. 12(m, 2H), 3.51-3.72(m, 2H), 3.71-3.92(m, 3H), 3.98-4.12(m, 
1H), 4.52(brs, 1H), 6.51-6.82(m, 5H), 6.82(d, J=8.1Hz, 1H), 7.13-7.28(m, 1H); 
10 m/e 434(M + , 6.8), 433(30.4), 432(27.5), 403(26.7), 402(62.0), 389(71.7), 
388(100), 375(39.4), 334(10.3). 

<Example 28> Preparation of l-(2-methyl-4-hydroxyphenyl)-4-methylamino- 
6-trifluoromethoxypyrrolo[3,2-c]quinoline 

15 

(Step 1) Preparation of l-(2-methyl-4-methanesulfoxyphenyl)-4-oxo-6- 
trinuoromethoxy-4 5 5-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-oxo-6-trifluoromethoxy-2,3,4,5- 
tetrahydropyrrolo[3,2-c]quinoline(683 mg, 1.5 mmol) was dissolved in diphenyl 

20 ether(10 ml), 10 %-Pd/C(100 mg) was added, and the reaction mixture was 
refluxed at 270 °C for 1 hours. The reaction mixture was purified by silica gel 
column chromatography(ethyl acetate: dichloromethane=l:l) to obtain 250 mg of 
desired compound as solid in 38 % of yield. 

m.p 225-227 °C; l H NMR(CDC1 3 , 200 MHz) d 2.03(s, 3H), 3.21(s, 3H), 

25 6.63(d, J=8.3Hz, 1H), 6.91(t, J=8.3Hz, 1H), 6.96(d, J=3.2Hz), 7.13(d, J=3.2Hz, 
1H), 7.26-7.53(m, 4H), 8.87(brs, 1H); m/e 454(M + , 11.1), 453(21.1), 452(80.3), 
373(100), 345(23.8), 305(16.5), 204(12.6). 
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(Step 2) Preparation of l-(2-methyI-4-methanesulfoxyphenyl)-4-chloro-6- 
trifluoromethoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-oxo-6-trifluoromethoxy-4,5- 
dihydropyrrolo[3,2-c]quinoline(250 mg, 0.55 mmol) was dissolved with 

5 phosphoryl chloride(15 ml). The mixture was stirred at 110 °C for 30 minutes. 
After removing the excess phosphoryl chloride of the above mixture by distillation, 
the residue was dissolved in dichloromethane(20 ml), neutralized with aqueous 
solution of sodium bicarbonate, and stirred at room temperature for 30 minutes. 
The resultant was extracted with dichloromethane, then the organic layer was 

10 washed with water for 3 times, dried over anhydrous magnesium sulfate, filtered, 
and concentrated under reduced pressure. The residue was purified by silica gel 
column chromatography(ethyl acetate: hexane=l:5) to obtain 250 mg of desired 
compound as oil in 96 % of yield. 

! H NMR(CDC1 3 , 200 MHz) S 1.99(s, 3H), 3.32(s, 3H), 7.02(d, 

15 J=3.2Hz, 1H), 7.19(d, J=3.2Hz, 1H), 7.22-7.29(m, 4H), 7.35-7.53(m, 5H); m/e 
472(M + +2, 57.2), 471(M + +1, 19.8), 470(M\ 100), 393(49.1), 392(14.9), 
391(84.5), 363(20.7). 

(Step 3) Preparation of l-(2-methyl-4-hydroxyphenyl)-4-methylamino-6- 
20 trifluoromethoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-6-trifluoromethoxy- 
pyrrolo[3,2-c]quinoline(150 mg, 0.32 mmol) was dissolved in aqueous solution of 
methylamine(40 %, 5.0 ml), and the reaction mixture was refluxed at 180 °C for 
15 hours in the pressure tube. The reaction mixture was dissolved in water, 
25 extracted with dichloromethane, and the organic layer was washed with water for 3 
times. The organic layer was dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column 
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chromatography (ethyl acetate: hexane=l:l) to obtain 170 mg of desired compound 
as solid in 86 % of yield. 

m.p 205-207 °C; ] H NMR(CDC1 3 , 200 MHz) 8 1.81(s, 3H), 3.32(s, 3H), 
4.51(brs, 1H), 6.63(d, J=2.9Hz, 1H), 6.71-6.92(m, 3H), 6.80(s, 1H), 6.98(d, 
5 J=2.9Hz, 1H), 7.17(d, J=8.3Hz, 1H), 7.22-7.36(m, 1H); m/e 388(M\ 32.3), 
387(100), 360(12.7), 359(38.2), 338(13.7), 271(10.6), 229(10.4). 

<ExampIe 29> Preparation of l-(2-methyl-4-hydroxyphenyl)-4-[(2-hydroxy- 
ethyI)amino]-6-trifluoromethoxypyrrolo[3,2-c]quinoIine 

10 l-(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-6-trifluoromethoxy- 

pyrrolo[3,2-c]quinoline(150 mg, 0.32 mmol) was dissolved in ethanolamine(5.0 
ml), and reacted at the same condition of Step 3 in the Example 28 to obtain 90 mg 
of desired compound as solid in 67 % of yield. 

m.p 210-212 °C; *H NMR(CDCl 3 /DMSO-d 65 200 MHz) 8 1.82(s, 3H), 

15 3.77-3.87(m, 2H), 3. 89-4.0 l(m, 2H), 6.29(brs, 1H), 6.78(d, J=3.2Hz, 1H), 6.78- 
6.95(m, 4H), 6.99(d, J=3.2Hz, 1H), 7.12(d, J=8.2Hz, 1H), 7.21-7.32(m, 1H); m/e 
418(M + , 1.7), 417(6.5), 398(14.4), 386(22.3), 373(100), 3.58(7.2). 

<Example 30> Preparation of l-(2-methylphenyI)-4-methylamino-6- $ , , 0 - 
20 trifluoroethoxy^^-dihydropyrrolop^-clquinoline 

(Step 1) Preparation of 2- /? , 0 , 0 -trifluoroethoxynitrobenzene 

Sodium hydride(60 wt %, 2.8 g, 65 mmol) was put in flask, under 
nitrogen, then hereto was added purified tetrahydrofuran(150 ml) and slowly 
25 introduced 2,2,2-trifluoroethanol(4.4 ml, 60 mmol) at 0 °C, then stirred for 10 
minutes at 0 °C. After addition of 2-chloronitrobenzene(7.9 g, 50 mmol) in 
dropwise, the reaction mixture stirred at 10 °C for 72 hours. The reaction mixture 
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was dissolved in water, extracted with ether, and the organic layer was washed 
with water for 3 times. The organic layer was dried over anhydrous magnesium 
sulfate, filtered, and concentrated under reduced pressure to obtain 1 1 g of desired 
compound as solid in 91 % of yield. 
5 *H NMR(CDC1 3 , 200 MHz) 8 4.46-4. 54(q, J=8.0Hz, 2H), 7.09-7.25(m, 

2H), 7.53-7.62(m, 1H), 7.85-7.90(m, 1H); m/e 221(M + ). 



(Step 2) Preparation of 2- 0 , 0 , 0 -trifluoroethoxyaniline 

Iron powder(16.5 g, 300 mmol) was added to 5 %-aqueous solution of 
10 acetic acid(200 ml), and the resultant was stirred at 80 °C for 30 minutes. Hereto 
was slowly added 2-/3 , 0 , 0 -trifluoroethoxynitrobenzene(13.3 g, 60 mmol) 
dissolved in acetic acid, and the resultant was stirred at 100 °C for 30 minutes. 
The reaction mixture was extracted with ether, neutralized with aqueous solution 
of sodium hydroxide(lN), and concentrated to obtain 10.7 g of desired compound 
15 as solid in 93 % of yield. 

*H NMR(CDC1 3 , 200 MHz) 8 3.82(brs, 2H), 4.36(q, J=8.2Hz, 2H), 
6.68-6.95(m, 4H); m/e 191(M + ). 



(Step 3) Preparation of 4-oxo-6- 0 , 0 , 0 -trifluoroethoxy-2,3,4,5-tetrahydro- 
20 furo[3,2-c]quinoline 

2- 0 , 0 , 0 -Trifluoroethoxyaniline(64 g, 34 mmol) was dissolved in 
diphenyl ether(75 ml) and diethyl-2-(ethoxyethyl)malonate(82 g, 36 mmol) was 
added at room temperature. The reaction mixture was stirred at 220 °C for 7 
hours, and refluxed at 270 °C for 24 hours in Dean-Stark apparatus. After 
25 removing diphenyl ether by distillation in vacuo, the residue was recrystallized in 
methylene chloride/hexane to obtain 54 g of desired compound as solid in 56 % of 
yield. 
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*H NMR(CDC1 3? 200 MHz) 8 3.23(t, J=9.3Hz, 2H), 4.52(t, J=8.7Hz, 
2H), 4.86(t, J=9.3Hz, 2H), 7.15-7.24(m, 1H), 7.37-7.48(m, 1H), 7.63(dd, J,=8.0, 
J 2 =1.3Hz, 1H), 9.21 (brs, 1H); m/e 285(M*). 

5 (Step 4) Preparation of l-(2-methy!phenyl)-4-oxo-6- 0 , /? , # -trifluoroethoxy- 
2,3,4,5-tetrahydropyrroIo[3,2-c]quinoline 

4-0x0-6- 0,0,0 -trifluoroethoxy^^^^-tetrahydrofurofS^-cJquinoline 
(4.4 g, 15 mmol) was dissolved in diethylene glycolQO ml) and 2-methylaniline(7 
ml, 37 mmol) was added under nitrogen. The reaction mixture was refluxed at 

10 250 °C for 15 hours. After diluting the reaction mixture in brine(20 ml), the 
aqueous layer was extracted with dichloromethane(15 ml) for 3 times. The organic 
layer was washed with water(15 ml) for 3 times, dried over anhydrous magnesium 
sulfate, filtered, and concentrated under reduced pressure. The residue was purified 
with ethyl acetate as eluent by silica gel chromatography to obtain 4.7 g of desired 

15 compound as solid in 82 % of yield. 

m.p 167-170 °C; ] H NMR(CDC1 3 , 200 MHz) d 2.35(s, 3H), 3.11- 
3.42(m, 2H), 3.76-3.92(m, 1H), 4.11-4.25(m, 1H), 4.49(q, J=4.9Hz, 2H), 6.37- 
7.41(m, 7H), 8.75(brs, 1H). 

20 (Step 5) Preparation of l-(2-methylphenyl)-4-ch!oro-6- 0,0,0 -trifluoro- 
ethoxy-2,3-dihydropyrroio[3,2-c]quinoIine 

l-(2-Methylphenyl)-4-oxo-6- 0,0,0 -trifluoroethoxy-2,3,4,5-tetrahydro- 
pyrrolo[3,2-c]quinoline(3.8 g, 10 mmol) was dissolved in phosphoryl chloride(15 
ml), then the reaction mixture was refluxed for 2 hours. After removing the excess 
25 phosphoryl chloride by simple distillation, the residue was poured into the iced 
water, neutralized with aqueous solution of sodium hydroxide(lN), and stirred at 
room temperature for 30 minutes. It was extracted with dichloromethane(20 ml) 
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for 3 times, then the organic layer was washed with water(15 ml) for 3 times, dried 
over anhydrous magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel chromatography to obtain 3.1 g of 
desired compound as solid in 78 % of yield. 
5 m.p 135 °C; ] H NMR(CDC1 3 , 200 MHz) S 2.30(s, 3H), 3.35-3.45(m, 

2H), 3.92-4.05(m, 1H), 4.12-4.26(m, 1H), 4.76(q, J= 8.6 Hz, 2H), 6.56-7.39(m, 
7H). 



(Step 6) Preparation of l-(2«methylphenyl)-4-methylamino-6-# , /? 
10 trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

1 -(2-Methylphenyl)-4-chloro-6- ft , /? , $ -trifluoroethoxy-2,3-dihydro- 
pyrrolo[3,2-c]quinoline(392 mg, 1.0 mmol) was dissolved in aqueous solution of 
methylamine(40 %, 5.0ml) and the reaction mixture was refluxed at 180 °C for 15 
hours in the pressure tube. The reaction mixture was dissolved in water, extracted 

15 with dichloromethane, and the organic layer was washed with water for 3 times. 
The organic layer was dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography(ethyl acetate: hexane=l:l) to obtain 290 mg of desired compound 
as solid in 75 % of yield. 

20 m.p 134-135 °C; *H NMR(CDC1 3 , 200 MHz) S 2.32(s, 3H), 2.87- 

3.1 5(m, 2H), 3.17(brs, 3H), 3.75(q, J=8.7Hz, 1H), 4.03-4.21(m, 1H), 4.79(dq, 
J,=3.1, J 2 =9.8Hz, 2H), 6.51-6.58(m, 1H), 6.64(t, J-8.3Hz, 1H), 6.95-7.32(m, 5H); 
m/e388(M + , 9.3), 387(42.5), 386(15.4), 346(5.4), 318(100). 



25 <Example 31> Preparation of l-(2-methylphenyl)-4«[(2-hydroxyethyl)amino]« 
6- 0 , /8 , -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-chloro-6- fi , fi , £ -trifluoroethoxy-2,3-dihydro- 
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pyrrolo[3,2-c]quinoline (500 mg, 1.3 mmol) was dissolved in ethanolamine(5.0 ml), 
and reacted at the same condition of Step 6 in the Example 30 to obtain 489 mg of 
desired compound as solid in 92 % of yield. 

m.p 142-144 °C; 'H NMR(CDC1 3 , 200 MHz) S 2.33(s, 3H), 3.01- 
5 3.16(m, 2H), 3.73-3.93(m, 5H) 5 4.15-4.33(m, 1H), 4.57(q, J=4.2 Hz, 2H), 
4.75(brs, 1H), 6.46-7.35(m, 7H); m/e 418(M + ). 

<Example 32> Preparation of l-(2-methylphenyl)-4-[(3-hydroxy- 
propyl)amino]-6- fi , & , yS -trifluoroethoxy-2,3-dihydropyrroIo[3,2-c]quinoline 

10 1 -(2-Methylphenyl)-4-chloro-6- j3 9 fi,B -trifluoroethoxy-2,3-dihydro- 

pyrrolo[3,2-c]quinoline(500 mg, 1.3 mmol) was dissolved in 3-amino-l- 
propanol(5.0 ml), and reacted at the same condition of Step 6 in the Example 30 to 
obtain 496 mg of desired compound as solid in 90 % of yield. 

m.p 145 °C; l U NMR(CDC1 3 , 200 MHz) S 1.74-1.80(m, 2H), 2.33(s, 

15 3H), 3.01-3. 15(m, 2H), 3.55-3.91(m, 5H), 4.12-4.25(m, 1H), 4.41(brs, 1H), 
4.58(q, J=5.9 Hz, 2H), 6.45-7.33(m, 7H); m/e 432(M + ). 

<Example 33> Preparation of l-(2-methyIphenyl)-4-[(4-hydroxy- 
butyl)amino]-6- 0 , fi , fi -trifluoroethoxy-2,3-dihydropyrrolo[3,2-clquinoline 

20 1 -(2-Methylphenyl)-4-chloro-6- P , /? , & -trifluoroethoxy-2,3-dihydro- 

pyrrolo[3,2-c]quinoline(500 mg, 1.3 mmol) was dissolved in diethylene glycol(10 
ml), then hereto was added 4-amino-l-butanol(175 fd, 1.9 mmol), and reacted at 
the same condition of Step 6 in the Example 30 to obtain 495 mg of desired 
compound as solid in 87 % of yield. 

25 *H NMR(CDC1 3 , 200 MHz) 8 1.62-1.85(m, 4H), 2.33(s, 3H), 2.93- 

3.21(m, 2H), 3.62-3.81(m, 5H), 4.1 l-4.25(m, 2H), 4.78(m, 2H), 6.55-7.31(m, 
7H); m/e 446(NT). 
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<Example 34> Preparation of l-(2-methylphenyl)-4-methylamino-6- /? , fi , 0 - 
trifluoroethoxypyrrolo[3,2-c]quinoline 

(Step 1) Preparation of l-(2-methylphenyl)-4-oxo-6- ft , 0 , /? -trifluoroethoxy- 
5 4,5-dihydropyrrolo[3,2-c]quinoIine 

l-(2-Methylphenyl)-4-oxo-6- ft ,fi ,fi -trifluoroethoxy-2,3,4,5-tetrahydro- 
pyrrolo[3,2-c]quinoline(1.0 g, 2.7 mmol), prepared by the procedures of Step 1 to 
Step 4 in the Example 30, was added in diphenyl ether(10 ml) and 5 %-Pd/C(340 
mg). The reaction mixture was refluxed for 4 hours. The reaction mixture was 
10 cooled at room temperature, and purified by silica gel chromatography to obtain 
830 mg of desired compound as solid in 85 % of yield. 

*H NMR (CDC1 3 , 200 MHz) 8 1.97(s, 3H), 4.51(q, J=7.9Hz, 2H), 6.36- 
7.58(m, 9H), 8.98(brs, 1H); m/e373(M + ) 

15 (Step 2) Preparation of l-(2-methylphenyl)-4-ch!oro-6- 0 , fi - 
trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-oxo-6- # , ft , /5 -trifluoroethoxy-4,5-dihydro- 
pyrrolo[3,2-c]quinoline(6.1 g, 16 mmol) was dissolved in phosphoryl chloride(20 
ml), then the resultant was refluxed for 2 hours. After removing the excess 

20 phosphoryl chloride by simple distillation, the residue was poured into iced water, 
neutralized with aqueous solution of sodium hydroxide(lN), and stirred at room 
temperature for 30 minutes. The resultant was extracted with dichloromethane(20 
ml) for 3 times, then the organic layer was washed with water(15 ml) for 3 times, 
dried over anhydrous magnesium sulfate, filtered, and concentrated under reduced 

25 pressure. The residue was purified by silica gel chromatography to obtain 6.1 g of 
desired compound as solid in 97 % of yield. 

*H NMR (CDCI3, 200 MHz) 8 1.99(s, 3H), 4.55(q, J=8.1Hz, 2H), 
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6.32-7.56(m, 9H); m/e 391(M + )- 

(Step 3) Preparation of l-(2-methylphenyl)-4-methylamino-6- 
trifluoroethoxypyrrolo[3,2-c]quinoline 

5 1 -(2-methylphenyl)-4-chIoro-6- ft , ft , ft -trifluoroethoxypyrrolo[3,2-c] 

quinoline(600 mg, 1.5 mmol) was dissolved in aqueous solution of 
methylamine(40 %, 1 0 ml) in the pressure tube, and the resultant was refluxed at 
180 °C for 3 hours. After removing the excess solvent by distillation under 
reduced pressure, the residue was diluted in dichloromethane(20 ml), and washed 

10 with water(15 ml) for 3 times. The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified by silica gel chromatography to obtain 446 mg of desired compound 
as solid in 77 % of yield. 

m.p 132-134 °C; 'H NMR(CDC1 3 , 200 MHz) d 1.89(s, 3H), 3.28(d, 

15 J=4.9Hz, 3H), 4.84(q, J=8.5Hz, 2H), 4.95-5. 12(m, 1H), 6.81(d, J=2.9Hz, 1H), 
6.88-6.95(m, 3H), 7.04(d, J=2.9Hz, 1H), 7.19-7.55(m, 4H); m/e 386(M + ). 

<ExampIe 35> Preparation of l-(2-methyIphenyl)-4-[(2-hydroxyethyl)amino]- 
6- ft , fi , ft -trifluoroethoxypyrrolo[3,2-c]quinoIine 

20 1 -(2-Methylphenyl)-4-chloro-6- ft , ft , 0 -trifluoroethoxypyrrolo[3 ,2-c] 

quinoline(391 mg, 1.0 mmol), prepared by the procedures of Step 1 and Step 2 in 
the Example 34, was dissolved in ethanolamine(10 ml) in the pressure tube, and the 
resultant was refluxed at 180 °C for 3 hours. After removing the excess 
ethanolamine by distillation under reduced pressure, The residue was diluted in 

25 dichloromethane(20 ml), and washed with water(15 ml) for 3 times. The organic 
layer was dried over anhydrous magnesium sulfate, filtered, and concentrated 
under reduced pressure. The residue was purified by silica gel chromatography to 
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obtain 316 mg of desired compound as solid in 75 % of yield. 

m.p 151-153 TC; l H NMR(CDC1 3 , 200 MHz) 8 1.89(s, 3H), 2.95- 
3.21(m, 2H), 3.58-3.95(m, 2H), 4.62(q, J=8.3Hz, 2H), 5.60(brs, 1H), 6.52-7.56(m, 
9H); m/e416(M*). 

5 

<Example 36> Preparation of l-(2-methylphenyl)-4-[(3-hydroxy- 
propyI)amino]-6- 0,0,0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-chloro-6- 0 , 0 9 0 -trifluoroethoxypyrrolo[3,2-c] 
quinoline(600 mg, 1.5 mmol), prepared by the procedures of Step 1 and Step 2 in 

10 the Example 34, was dissolved in 3-amino-l-propanol(10 ml) in the pressure tube, 
and the resultant was refluxed at 180 °C for 3 hours. After removing the excess 3- 
amino-l-propanol by distillation under reduced pressure, the residue was diluted in 
dichloromethane(20 ml), and washed with water(15 ml) for 3 times. The organic 
layer was dried over anhydrous magnesium sulfate, filtered, and concentrated 

15 under reduced pressure. The residue was purified by silica gel chromatography to 
obtain 522 mg of desired compound as solid in 81 % of yield. 

m.p 167-171 TC; ] H NMR(CDC1 3 , 200 MHz) S L76-1.89(m, 2H), 
1.92(s> 3H), 2.91-3.20(m, 2H), 3.55-3.89(m, 2H), 4.63(q, J=8.3Hz, 2H), 5.22(brs, 
1H), 6.51-7.55(m, 9H); m/e 430(M + ). 

20 

<Example 37> Preparation of l-(2-methylphenyl)-4-[(4-hydroxy- 
butyl)amino]-6- 0 , 0 , 0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-chloro-6- 0,0,0 -trifluoroethoxypyrrolo[3,2-c] 
quinoline(600 mg, 1.5 mmol), prepared by the procedures of Step 1 and Step 2 in 
25 the Example 34, was added in 4-amino-l-butanol(10 ml) in the pressure tube, and 
refluxed at 180 °C for 3 hours. After removing the excess 4-amino-butanol by 
distillation under reduced pressure, the residue was diluted in dichloromethane(20 
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ml), and washed with water(15 ml) for 3 times. The organic layer was dried over 
anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was purified by silica gel chromatography to obtain 459 mg of desired 
compound as solid in 69 % of yield. 
5 m.p 114-116 TC; ] H NMR(CDC1 3 , 200 MHz) 8 1.6M.92(m, 4H), 

1.91(s, 3H), 2.91-3.20(m, 2H), 3.55-3.89(m, 2H), 4.81(q, J=8.3Hz, 2H), 6.55- 
7.55(m, 9H); m/e 443(M + ). 

<Example 38> Preparation of l-(2-methoxyphenyl)-4-methylamino-6- £ ,0 , 
10 0 -trifluoroethoxy-2,3-dihydropyrrolo(3,2-c]quinoline 

(Step 1) Preparation of l-(2-methoxyphenyl)-4-oxo-6- 0 , 0 , 0 -trifluoro- 
ethoxy-2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline 

4-Oxo-6- 0,0,8 -trifluoroethoxy-2,3,4,5-tetrahydrofuro[3,2-c]quinoline 
15 (5.0 g, 17.5 mmol) was dissolved in diethylene glycol(10 ml) and 2- 
methoxyaniline(3.6 ml, 31.6 mmol) was added under nitrogen. The reaction 
mixture was refluxed at 250 °C for 15 hours. After diluting the reaction mixture in 
brine(20 ml), the aqueous layer was extracted with dichloromethane(15 ml) for 3 
times. The organic layer was washed with water(15 ml) for 3 times, dried over 
20 anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was purified with ethyl acetate as eluent by silica gel chromatography 
to obtain 5.3 g of desired compound as solid in 77 % of yield. 

m.p 200-208 °C; J H NMR(CDC1 3 , 200 MHz) 8 3.18-3.27(m, 2H), 
3.27(s, 3H), 3.85-4.30(m, 2H), 4.48(q, J=7.8Hz, 2H), 6.58-7.41(m, 7H), 8.75(brs, 
25 1H). 
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(Step 2) Preparation of l-(2-methoxyphenyl)-4-chloro-6- j3 , /? , 0 -trifluoro- 
ethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methoxyphenyl)-4-oxo-6- 0 , 0 , 0 -trifluoroethoxy-2, 3,4,5 -tetra- 
hydropyrrole^, 2-c]quinoline(3.0 g, 7.7 mmol) was dissolved in phosphoryl 
5 chloride(15 ml) and the reaction mixture was refluxed for 2 hours. After removing 
the excess phosphoryl chloride by simple distillation, the residue was poured into 
iced water, neutralized with aqueous solution of sodium hydroxide(lN), and stirred 
at room temperature for 30 minutes. The reaction mixture was extracted with 
dichloromethane(20 ml) for 3 times, then the organic layer was washed with 
10 water(15 ml) for 3 times, dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel 
chromatography to obtain 2.7 g of desired compound as solid in 87 % of yield. 

m.p 140 °C; *H NMR(CDC1 3 , 200 MHz) S 3.31-3.41(m, 2H), 3.72(s. 
3H), 3.91-4.32(m, 2H), 4.75(q, J=8.6Hz, 2H), 6.71-.40(m, 7H). 

15 

(Step 3) Preparation of l-(2-methoxyphenyl)-4-methylamino-6- 0 , 0 , 0 - 
trifluoroethoxy-2,3-dihydropyrroiol3,2-c]quinoline 

l-(2-Methoxyphenyl)-4-chloro-6- 0 , 0 , $ -trifluoroethoxy-2,3-dihydro- 
pyrrolo[3,2-c]quinoline(598 mg, 1.5 mmol) was dissolved in aqueous solution of 

20 methylamine(40 %, 5.0ml) in the pressure tube, and the resultant was refluxed at 
180 °C for 15 hours. The reaction mixture was dissolved in water, extracted with 
dichloromethane, and the organic layer was washed with water for 3 times. The 
organic layer was dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column 

25 chromatography(ethyl acetate: hexane=l : 1) to obtain 3 12 mg of desired compound 
as solid in 53 % of yield. 

m.p 153 °C; l H NMR(CDCl 3j 200 MHz) 8 2.90-3.1 l(m, 2H), 3.13- 
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3.16(d, J=4.3Hz, 3H), 3.74(s, 3H), 3.65-3.81(m, 1H), 4.21-4.30(m, 2H), 4.77(q, 
J=8.3Hz, 2H), 6.65-7.25(m, 7H); m/e 403(M + , 10.3), 402(22.5), 363(20.4), 
333(100). 

5 <Example 39> Preparation of l-(2-methoxyphenyl)-4-[(2-hydroxy- 
ethyl)amino]-6- 0 , 0 , 0 -trifluoroethoxy-2,3-dihydropyrroIo|3,2-c]quinoline 

l-(2-Methoxyphenyl)-4-chloro-6- 0,0,0 -trifluoroethoxy-2,3-dihydro- 
pyrrolo[3,2-c]quinoline(500 mg, 1.2 mmol) was dissolved in ethanolamine(5.0 ml), 
and reacted at the same condition of Step 3 in the Example 38 to obtain 307 mg of 
10 desired compound as solid in 58 % of yield. 

m.p 153 °C; ! H NMR(CDC1 3 , 200MHz) S 2.30-3. 14(m, 2H), 3.74(s, 
3H), 3.68-3.94(m, 5H), 4.25-4.33(m, 1H), 4.58(q, J=8.2Hz, 2H), 6.67-7.32(m, 
7H); m/e 433(M + ). 

15 <Example 40> Preparation of l-(2-methoxyphenyl)-4-|(3-hydroxy- 
propyl)amino]-6- 0,0,0 -trifluoroethoxy-2,3-dihydropyrrolo|3,2-c]quinoline 

l-(2-Methoxyphenyl)-4-chloro-6- 0,0,0 -trifluoroethoxy-2,3-dihydro- 
pyrrolo[3,2-c]quinoline(500 mg, 1.2 mmol) was dissolved in 3-amino-l- 
propanol(5.0 ml), and reacted at the same condition of Step 3 in the Example 38 to 
20 obtain 425 mg of desired compound as solid in 77 % of yield. 

m.p 145 °C; *H NMR(CDC1 3 , 200 MHz) 8 1.71-1.84(m, 2H), 2.95- 
3.1 l(m, 2H), 3.52-3.85(m, 5H), 3.74(s, 3H), 4.21-4.45(m, 1H), 4.56(q, J=8.4Hz, 
2H), 6.61-7.35(m, 7H); m/e 447(M + ) 

25 <Example 41> Preparation of l-(2-methoxyphenyl)-4-((4-hydroxy- 
butyl)amino]-6- 0,0,0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methoxyphenyl)-4-chloro-6- 0,0,0 -trifluoroethoxy-2,3-dihydro- 
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pyrrolo[3,2-c]quinoline(500 mg, 1.2 mmol) was dissolved in diethylene glycol(10 
ml) and 4-amino-l-butanol(175 [d 9 1.9 mmol) was added. It was reacted at the 
same condition of Step 3 in the Example 38 to obtain 120 mg of desired compound 
as solid in 39 % of yield. 
5 l U NMR(CDC1 3 , 200MHz) 8 1.66-1.85(m, 4H), 2.95-3.1 l(m, 2H), 

3.61-3.75(m, 5H), 3.75(s, 3H), 4,25-4.35(m, 1H), 4.77(q, J=8.4Hz, 2H), 6.65- 
7.33(m, 7H); ro/e 462(M + ). 

<Example 42> Preparation of l-(2-methyI-4-fluorophenyl)-4-methylamino-6- 
10 0 , 0 , 0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

(Step 1) Preparation of l-(2-methyl-4-fluorophenyI)-4-oxo-6- 0 , 0 , 0 - 
trifluoroethoxy-2,3,4 ? 5-tetrahydropyrrolo[3,2-c]quinoline 

4-Oxo-6- 0,0,0 -trifluoroethoxy-2,3,4 5 5-tetrahydrofuro[3,2-c]quinoline 
15 (5.0 g, 17.5 mmol) was dissolved in diethylene glycol(10 ml) and 2-methyl-4- 
fluoroaniline(4.9 ml, 44.0 mmol) was added under nitrogen. The reaction mixture 
was refluxed at 250 °C for 15 hours. After diluting the reaction mixture in 
brine(20 ml), the aqueous layer was extracted with dichloromethane(15 ml) for 3 
times. The organic layer was washed with water(15 ml), dried over anhydrous 
20 magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified with ethyl acetate as eluent by silica gel chromatography to obtain 5.5 
g of desired compound as solid in 80 % of yield. 

l H NMR(CDC1 3 , 200 MHz) 8 2.29(s, 3H), 3.01-3.41(m, 2H), 3.36- 
3.83(q, J=8.1Hz, 1H), 3.98-4. 17(m, 1H), 4.45(q, J- 7.9Hz, 2H), 6.26-7.28(m, 6H), 
25 8.75(brs, 1H); m/e 392(M + ). 

(Step 2) Preparation of l-(2-methyl-4-fluorophenyl)-4-chloro-6- 0 , 0 ? 0 - 
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trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-oxo-6- & , , /3 -trifluoroethoxy-2,3,4,5- 
tetrahydropyrrolo[3,2-c]quinoline(4.0 g, 10 mmol) was dissolved in phosphoryl 
chloride(15 ml), and refluxed for 2 hours. After removing the excess phosphoryl 

5 chloride by simple distillation, the residue was poured into iced water, neutralized 
with aqueous solution of sodium hydroxide(lN), and stirred at room temperature 
for 30 minutes. The reaction mixture was extracted with dichloromethane(20 ml), 
then the organic layer was washed with water(15 ml) for 3 times, dried over 
anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. 

10 The residue was purified by silica gel chromatography to obtain 3.1 g of desired 
compound as solid in 71 % of yield. 

'H NMR(CDC1 3 , 200 MHz) 8 3.32-3.41(m, 2H), 3.75(s. 3H), 3.91- 
4.35(m, 2H), 4.71(q, J=8.6Hz, 2H), 6.71-7.40(m, 6H). 

(Step 3) Preparation of l-(2-methyl-4-fluorophenyl)-4-methylamino-6- $ , 0 , 
0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-chloro-6- P,0,J3 -trifluoroethoxy-2,3- 
dihydropyrrolo[3,2-c]quinoline(700 mg, 1.7 mmol) was dissolved in aqueous 
solution of methylamine(40 %, 5.0 ml) and the reaction mixture was refluxed at 
1 80 °C for 1 5 hours in the pressure tube. The reaction mixture was dissolved in 
water, extracted with dichloromethane, and the organic layer was washed with 
water for 3 times. The organic layer was dried over anhydrous magnesium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography(ethyl acetate: hexane=l:l) to obtain 440 mg of 
desired compound as solid in 64 % of yield. 

m.p 119-120 TC; *H NMR(CDCU 200 MHz) 8 2.32(s, 3H), 2.88- 
3.24(m. 5H), 3.59-3. 80(m, 1H), 4.01-4.22(m, 1H), 4.22-4.38(brs, 1H), 4.81(q, 
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J=7.9Hz, 2H), 6.42-7.32(m, 6H); m/e 405(M + , 10.3), 404(22.5), 365(20.4), 
335(100). 

<Example 43> Preparation of l-(2-methyl-4-fluorophenyl)-4-[(2-hydroxy- 
5 ethyl)amino]-6- 0 , 0 , 0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

1 -(2-Methyl-4-fluorophenyl)-4-chloro-6- 0,0,0 -trifluoroethoxy-2,3- 
dihydropyrrolo[3,2-c]quinoline(600 mg, 1.4 mmol) was dissolved in 
ethanolamine(5.0 ml). The reaction mixture was reacted at the same condition of 
Step 3 in the Example 42 to obtain 310 mg of desired compound as solid in 52 % 
10 of yield. 

m.p 142-143 °C; 'H NMR(CDC1 3 , 200 MHz) 8 2.37(s, 3H), 2.92- 
3.28(m, 2H), 3.60-4.01 (ro, 5H), 4.05-4.35(m, 1H), 4.62(q, J=8.0Hz, 2H), 6.40- 
7.30(m, 6H); m/e 435(M + ). 

15 <Example 44> Preparation of l-(2-methyl-4-fluorophenyl)-4-[(3-hydroxy- 
propyl)aminoJ-6- 0,0,0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-chloro-6- 0,0,0 -trifluoroethoxy-2,3- 
dihydropyrrolo[3,2-c]quinoline(600 mg, 1.4 mmol) was dissolved in 3-amino-l- 
propanol(5.0 ml). The reaction mixture was reacted at the same condition of Step 
20 3 in the Example 42 to obtain 520 mg of desired compound as solid in 84 % of 
yield. 

m.p 146-149 "C; *H NMR(CDC1 3 , 200 MHz) 8 1.58-1.88(m, 2H), 
2.32(s, 3H), 2.85-3.24(m, 2H), 3.47-3.93(m, 5H), 4.01-4.26(m, 1H), 4.57(q, 
J=7.9Hz, 2H), 6.35-7.30(m, 6H); m/e 449(M + ). 

25 
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<ExampIe 45> Preparation of l-(2-methyl-4-fluorophenyl)-4-[(4-hydroxy- 
butyl)amino]-6- 8,0,0 -trifluoroethoxy-2 5 3-dihydropyrrolo[3,2-c]quino!ine 

l-(2-Methyl-4-fluorophenyl)-4-chloro-6- 0 , 0 , 0 -trifluoroethoxy-2,3- 
dihydropyrrolo[3,2-c]quinoline(600 mg 3 1.4 mmol) was dissolved in diethylene 
5 glycol(10 ml) and 4-amino-l-butanol(4 ml) was added. The reaction mixture was 
reacted at the same condition of Step 3 in the Example 42 to obtain 550 mg of 
desired compound as solid in 86 % of yield. 

! H NMR(CDC1 3 , 200 MHz) 8 1.54-1.92(m, 4H), 2.32(s, 3H), 2.83- 
3.24(m, 2H) 5 3.58-3.83(m, 5H), 4.05-4.25(m, 1H), 4.74(q, J=8.2Hz, 2H), 6.45- 
10 7.30(m, 6H); m/e 463(M + ). 

<Example 46> Preparation of l-(2-methyl-4-fluorophenyl)-4-methylamino-6- 
0,0,0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

15 (Step 1) Preparation of l-(2-methyl-4-fluorophenyl)-4-oxo-6- 0 , 0 , 0 - 
trifluoroethoxy-4,5-dihydropyrrolo[3,2-c]quinoIine 

l-(2-Methyl-4-fluorophenyl)-4-oxo-6- 0,0,0 -trifluoroethoxy-2,3,4,5- 
tetrahydropyrrolo[3 ? 2-c]quinoline(3.7 g 5 9.5 mmol), prepared by the procedures of 
Step 1 in the Example 42, was dissolved in diphenyl ether(20 ml) and 5 %- 

20 Pd/C(600 mg) was added. The reaction mixture was refluxed for 4 hours. The 
reaction mixture was cooled to room temperature, and purified by silica gel 
chromatography to obtain 2. 1 g of desired compound as solid in 58 % of yield. 

! H NMR(CDC1 3 , 200 MHz) S 1.95(s, 3H), 4.50(q, J=8.1Hz, 2H), 6.40- 
6.50(m, 1H), 6.79-6.85(m, 2H), 6.92(d, J=3Hz, 1H), 7.05-7. 19(m, 3H), 7.40- 

25 7.47(m, 1H), 8.99(br s, 1H); m/e 391(M + +1, 24.5), 390(M + , 87.3), 390(67.3), 
322(100), 307(14.9). 
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(Step 2) Preparation of l-(2-methyl-4-fluorophenyl)-4-chloro-6-# ,/? 
trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-oxo-6- /? , & , /? -trifluoroethoxy-4,5- 
dihydropyrrolo[3,2-c]quinoline(2.0 g, 5.1 mmol) was dissolved in phosphoryl 

5 chloride(20 ml), and the resultant was refluxed for 2 hours. After removing the 
excess phosphoryl chloride by simple distillation, the residue was poured into iced 
water, neutralized with aqueous solution of sodium hydroxide(lN), and stirred at 
room temperature for 30 minutes. The resultant was extracted with 
dichloromethane(20 ml) for 3 times, then the organic layer was washed with 

10 water(]5 ml) for 3 times, dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel 
chromatography to obtain 2.0 g of desired compound as solid in 97 % of yield. 

'H NMR(CDC1 3 , 200 MHz) S 1.92(s, 3H), 4.82(q, J=7.9Hz, 2H), 6.77- 
6.85(m, 1H), 6.99(q, J-3.2Hz, 1H), 7.08-7.26(m, 5H), 7.40-7.51(m, 1H); m/e 

15 411(M + +2, 8.9), 410(]Vf +1, 8.5), 409(M\ 8.0), 339(100), 31 1(26.7). 

(Step 3) Preparation of l-(2-methyl-4-fluorophenyl)-4-methylamino-6-/? , 
0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-chloro-6- /? , 0 , ft -trifluoroethoxypyrrolo 
20 [3,2-c]quinoline(970 mg, 2.4 mmol) was dissolved in aqueous solution of 
methylamine(40 %, 10 ml) in the pressure tube, and the resultant was refluxed at 
180 °C for 3 hours. After removing the solvent by distillation under reduced 
pressure, the residue was diluted in dichloromethane(20 ml), and washed with 
water(15 ml) for 3 times. The organic layer was dried over anhydrous magnesium 
25 sulfate, filtered, and concentrated under reduced pressure. The residue was purified 
by silica gel chromatography to obtain 810 mg of desired compound as solid in 
85 % of yield. 
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'H NMR(CDC1 3 , 200 MHz) 8 1.88(s, 3H), 3.27(s. 3H), 4.85(q, J=8.3Hz, 
2H), 5.0(brs, NH), 6.60-6.69(m, 2H), 6.82(t, J=2.9Hz, 1H), 6.95(d, J=3.1Hz, 
1H), 7.10-7.21(m, 3H), 7.32-7.42(m, 1H); m/e 404(M + +1, 11.1), 403(M + , 50.5), 
334(100), 305(20.2). 

5 

<Example 47> Preparation of l-(2-methyl-4-fiuorophenyl)-4-[(2-hydroxy- 
ethyl)aminoJ-6- 0 , yS , /? -trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-fluorophenyl)-4-chloro-6- /?,/?,/? -trifluoroethoxypyrrolo 
10 [3,2-c]quinoline(700 mg, 1.7 mmol), prepared by the procedures of Step 1 and 
Step 2 in the Example 46, was dissolved in ethanolamine(10 ml) in the pressure 
tube, and the resultant was refluxed at 180 °C for 3 hours. After removing the 
excess ethanolamine by distillation under reduced pressure, the residue was diluted 
in dichloromethane(20 ml), and washed with water(15 ml). The organic layer was 
15 dried over anhydrous magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel chromatography to obtain 600 mg 
of desired compound as solid in 81 % of yield. 

'H NMR(CDC1 3 , 200 MHz) S 2.19(s, 3H), 3.82-3.89(m, 2H), 3.95- 
4.02(m, 2H), 4.65(q, J=8.2Hz, 2H), 5.69(brs, 1H), 6.61(d, J=6.1Hz, 1H), 6.71(d, 
20 J=3.2Hz, 1H), 6.88(t, J=2.9Hz, 1H), 7.03(d, J=3.1Hz, 1H), 7.10-7.18(m, 1H), 
7.40-7.49(m, 1H); m/e 434(M + , 25.5), 415(19.8), 321(100). 



25 
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<Example 48> Preparation of l-(2-methyI-4-benzyloxyphenyl)-4-[(2-hydroxy- 
ethyl)amino]-6- 0 , 0 , 0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

(Step 1) Preparation of l-(2-methyl-4-benzyIoxyphenyl)-4-oxo-6- 0 , 0 ,/? - 
5 trifluoroethoxy-2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline 

4-Oxo-6- 0 , 0 , # -trifluoroethoxy-2 5 3,4,5-tetrahydrofuro[3 5 2-c]quinoline 
(5.7 g, 20.0 mmol) was dissolved in diethylene glycol(70 ml) and crude 4- 
benzyloxy-2-methyl aniline(5.6 g, 26.0 mmol) was added. The reaction mixture 
was refluxed at 250 °C for 15 hours. The reaction mixture was dissolved in water, 

10 extracted with dichloromethane, and the organic layer was washed with water for 3 
times. The organic layer was dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography(ethyl acetate: dichloromethane=l :1) to obtain 4.5 g of desired 
compound as solid in 47 % of yield. 

15 *H NMR(CDC1 3? 200 MHz) 8 2.25(s, 3H), 3.55-3.81(m, 3H), 3.97- 

4.19(m, 1H), 4.45(q, J=9.5Hz, 2H), 5.1 l(s, 2H), 6.42(d, J=8.1Hz, 1H), 6.73(t, 
J=8.3Hz, 1H), 6.95-7.45(m, 9H), 8.75(brs, 1H); m/e 480(M + 5 27.4), 390(23.2), 
389(87.2), 277(11.2), 91(100). 

20 (Step 2) Preparation of l-(2-methyl-4-benzy!oxyphenyI)-4-chloro-6- 0 , 0 , 0 - 
trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-benzyloxyphenyl)-4-oxo-6- 0,0,0 -trifluoroethoxy- 
2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline(2.7 g, 5.6 mmol) was mixed with 
phosphoryl chloride(15 ml), and stirred at 110 °C for 30 minutes. After removing 
25 the excess phosphoryl chloride by distillation, the residue was dissolved in 
dichloromethane(50 ml), neutralized with aqueous solution of sodium bicarbonate, 
and stirred at room temperature for 30 minutes. The reaction mixture was 
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extracted with dichloromethane, and the organic layer was washed with water for 3 
times. The organic layer was dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography(ethyl acetate: hexane=l:10) to obtain 1.7 g of desired compound 
5 as solid in 60 % of yield. 

! H NMR(CDC1 3 , 200 MHz) 8 2.21(s, 3H) 5 3.25-3.48(m, 2H), 3.92(q, 
J=9.1Hz, 1H), 4.01-4.21(m, 1H), 4.85(q, J=8.6Hz, 2H), 5.12(s, 2H), 6.63(d, 
J=8.5Hz, 1H), 6.81-6.99(m, 3H), 7.05-7.21(m, 2H), 7.25-7.51(m, 5H); m/e 
501(M\ 4.7), 500(10.4), 499(6.2), 498(19.4), 429(41.2), 407(35.9), 91(100). 

10 

(Step 3) Preparation of l-(2-methyI-4-benzyloxyphenyl)-4-[(2-hydroxyethyl) 
amino]-6- 0 , ft , ft -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-benzyloxyphenyl)-4-chloro-6- ft , ft , £ -trifluoroethoxy- 
2,3-dihydropyrrolo[3,2-c]quinoline(749 mg, 1.5 mmol) was dissolved in 

15 ethanolamine(10 ml), and the resultant was refluxed at 180 °C for 15 hours. The 
reaction mixture was dissolved in water, extracted with dichloromethane, and the 
organic layer was washed with water for 3 times. The organic layer was dried over 
anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography(ethyl acetate) to 

20 obtain 650 mg of desired compound as solid in 83 % of yield. 

m.p 65-67 °C; ! H NMR(CDC1 3 , 200 MHz) 8 2.22(s, 3H), 2.89-3. 15(m, 
2H), 3.55-3.76(m, 2H), 3.78(q, J=9.5Hz, 1H), 3.80-3.92(m, 2H), 4.01-4. 18(m, 
1H), 4.52(q, J=8.5Hz, 2H), 4.73(brs, 1H), 5.03(s, 2H), 6.48(d, J=7.1Hz, 1H), 
6.65(t, J-7.7Hz, 1H), 6.77(dd, J,=8.7, J 2 =2.9Hz, 1H), 6.87-6.94(m, 2H), 7.01(d, 

25 J=8.6Hz, 1H), 7.29«7.52(m, 5H); m/e 480(41), 479(79), 388(97), 91(100). 
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<Example 49> Preparation of l-(2-methyl-4-methoxyphenyl)-4-methylamino- 
6- 0 , 0 , 0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

(Step 1) Preparation of l-(2-methyl-4-methoxyphenyl)-4-oxo-6- 0 , 0 , 0 - 
5 trifluoroethoxy-2,3,4,5-tetrahydropyrroIo[3,2-c]quinoline 

4-0x0-6- ft ,0 ,0 -trifluoroethoxy-2 J 3,4 > 5-tetrahydrofuro[3,2-c]quinoline 
(5.0 g, 18 mmol) was dissolved in diethylene glycol(20 ml) and 2-methyl-4- 
methoxyaniline(5.7 ml, 44 mmol) was added under nitrogen. The reaction mixture 
was refluxed at 250 °C for 15 hours. After diluting the reaction mixture in 

10 brine(20 ml), the aqueous layer was extracted with dichloromethane(25 ml) for 3 
times. The organic layer was washed with water(15 ml), dried over anhydrous 
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified with ethyl acetate as eluent by silica gel chromatography to obtain 4.7 
g of desired compound as solid in 65 % of yield. 

15 ] H NMR(CDC1 3 , 200 MHz) S 2.28(s, 3H), 3.22(m, 2H), 3.71-3. 89(m, 

1H), 3.86(s, 3H), 4.08(m, 1H), 4.48(q, J=7.9Hz, 2H), 6.42(d, J=8.1Hz, 1H), 6.70- 
6.83(m, 3H), 6.88(d, J=2.9Hz, 1H), 7.09(d, J=8.5Hz, 1H), 8.74(brs, 1H); m/e 
404(M + , 100), 403(75.1), 402(25.1), 335(12.5). 

20 (Step 2) Preparation of l-(2-methyI-4-methoxyphenyl)-4-chloro-6-)8,)S 5 )9- 
trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quino!ine 

l-(2-Methyl-4-methoxyphenyl)-4-oxo-6- 0,0,0 -trifluoroethoxy-2,3,4,5- 
tetrahydropyrrolo[3,2-c]quinoline(3.0 g, 7.4 mmol) was dissolved in phosphoryl 
chloride(15 ml), then the resultant was refluxed for 2 hours. After removing the 
25 excess phosphoryl chloride by simple distillation, the residue was poured into iced 
water, neutralized with aqueous solution of sodium hydroxide(lN), and stirred at 
room temperature for 30 minutes. The resultant was extracted with 
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dichloromethane(20 ml), then the organic layer was washed with water(15 ml), 
dried over anhydrous magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel chromatography to obtain 2.9 g of 
desired compound as solid in 93 % of yield. 
5 ] U NMR(CDC1 3 , 200 MHz) 8 2.25(s, 3H), 3.32-3.39(m, 2H), 3.88(s, 

3H), 4.07-4. 13(m, 2H), 6.75-7.01(m, 4H), 7.1 5(d, J=8.4Hz, 1H), 7.40-7.45(m, 
1H); m/e422(M + , 12.5), 353(100). 

(Step 3) Preparation of l-(2-methyl-4-methoxyphenyl)-4-methylamino-6-/? , 
10 /3 , /3 -trifluoroethoxy-2,3-dihydropyrroIo[3,2-c]quinoline 

l-(2-Methyl-4-methoxyphenyl)-4-chloro-6- 0 , $ , /3 -trifluoroethoxy-2,3- 
dihydropyrrolo[3,2-c] quinoline(600 mg, 1.42 mmol) was dissolved in aqueous 
solution of methylamine(40 %, 5.0ml) in the pressure tube, and the reaction 
mixture was refluxed at 180 °C for 15 hours. The reaction mixture was dissolved 

15 in water, extracted with dichloromethane, and the organic layer was washed with 
water for 3 times. The organic layer was dried over anhydrous magnesium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography(ethyl acetate: hexane=l:2) to obtain 450 mg of 
desired compound as solid in 76 % of yield. 

20 m.p 121-125 °C; l H NMR(CDC1 3 , 200 MHz) 8 2.24(s, 3H), 2.85- 

3.15(m, 2H), 3.15(d, J=4.5Hz, 3H), 3.71(q, J=8.5Hz, 1H), 3.79(s, 3H), 4.01- 
4.18(m, 1H), 4.18(brs, 1H), 4.78(dq, J,=3.1, J 2 =9.8Hz, 2H), 6.51-6.72(m, 3H), 
6.81(d, J=2.1Hz, 1H), 6.96-7.06(m, 2H); m/e 418(M + , 7.2), 417(23.3), 349(23.6), 
348(100), 319(22.3). 

25 
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<Example 50> Preparation of l-(2-methyI-4-methoxyphenyl)-4-[(2- 
hydroxyethyl)amino]-6- -trifluoro-2,3-dihydropyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methoxyphenyl)-4-chloro-6- 0 , 0 , 0 -trifluoroethoxy-2,3- 
dihydropyrrolo[3,2-c]quinoline(700 mg, 1.7 mmol) was dissolved in 
5 ethanolamine(5.0 ml), and reacted at the same condition of Step 3 in the Example 
49 to obtain 580 mg of desired compound as solid in 78 % of yield. 

m.p 132-134 °C; ] H NMR(CDC1 3 , 200 MHz) S 2.28(s, 3H), 3.05- 
3.07(m, 2H), 3.64-3. 82(m, 3H), 3.86(s, 3H), 3.88-3.97(m, 2H), 4.10-4.17(m, 1H), 
4.58(q, J=8.9Hz, 2H), 4.80(brs, 1H), 6.52(d, J- 2.5Hz, 1H), 6.70-6.79(m, 2H), 
10 6.85(d, J=2.5Hz, 1H), 6.95(d, J=3.1Hz, 1H), 7.05(d, J=3.1Hz, 1H); m/e 447(M\ 
27.5), 430(34.2), 416(19.7), 402(100). 

<Example 51> Preparation of l-(2-methyl-4-methoxyphenyI)-4-[(3-hydroxy 
propyl)amino]-6- 0 , 0 , 0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

15 1 -(2-Methyl-4-methoxyphenyl)-4-chloro-6- 0 , 0 , # -trifluoroethoxy-2,3- 

dihydropyrrolo[3,2-c]quinoline(700 mg, 1.7 mmol) was dissolved in 3-amino-l- 
propanol(5.0 ml), and reacted at the same condition of Step 3 in the Example 49 to 
obtain 470 mg of desired compound as solid in 60 % of yield. 

m.p 151-153 °C; *H NMR(CDC1 3 , 200 MHz) 3 1.71-1. 79(m, 2H), 

20 2.27(s, 3H), 3.01-3.11(m, 2H), 3.55-3.63(m, 2H), 3.74-3.90(m, 3H), 3.82(s, 3H), 
4.10-4.16(m, 1H), 4.42(brs, 1H), 4.58(q, J=9.2Hz, 2H), 6.50(d, J=2.7Hz, 1H), 
6.60-6.76(m, 2H), 6.83(d, J=2.7Hz, 1H), 6.90(d, J=3.1Hz, 1H), 7.02(d, J=3.2Hz, 
1H); m/e 46\(M\ 21.2), 430(48.9), 416(100), 402(78.4). 

25 <Example 52> Preparation of l-(2-methyl-4-methoxyphenyl)-4-methylamino- 
6- 0 , 0 , 0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methoxyphenyl)-4-methylamino-6- 0,0,0 -trifluoro- 
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ethoxy-2,3-dihydropyrrolo[3,2-c]quinoline(250 mg, 0.60 mmol) was dissolved in 
diphenyl ether(10 ml) and 10 %-Pd/C(42 mg) was added. The reaction mixture 
was refluxed at 270 °C for 2 hours. The reaction mixture was purified by silica gel 
column chromatography(ethyl acetate: dichloromethane=l:3) to obtain 190 mg of 

5 desired compound as solid in 77 % of yield. 

m.p 1 18-120 °C; J H NMR(CDC1 3 , 200 MHz) S 1.88(s, 3H), 3.3 l(s, 3H), 
3.93(s, 3H), 4.88(q, J=9.8Hz, 2H), 5.03(brs, 1H), 6.64(d, J=2.9Hz, 1H), 6.72(d, 
J=8.0Hz, 1H), 6.81 (d, J=8.0Hz, 1H), 6.87(d, J=3 1Hz, 1H), 6.92(s, 1H), 6.97(d, 
J=2.9Hz, 1H), 7.06-7.35(m ? 2H); m/e 416(M + 5 6.4), 415(28.1), 346(100), 

10 317(18.7), 173(8.1). 

<Example 53> Preparation of l-(2-methyI-4-hydroxyphenyl)-4-methyIamino- 
6- /8 , & , & -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

15 (Step 1) Preparation of l-(2-methyl-4-hydroxyphenyl)-4-oxo-6- P , yS , - 
trifluoroethoxy-2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline 

4-0x0-6- 0 , 0 , $ -trifluoroethoxy-2,3,4,5-tetrahydropyrrolo[3,2-c] 
quinoline(4.6 g, 16 mmol) was dissolved in diethylene glycol(30 ml) and 4-amino- 
m-cresol(2.2 g, 18 mmol) was added under nitrogen. The reaction mixture was 

20 refluxed at 250 °C for 20 hours. The reaction mixture was diluted in brine(20 ml), 
and the aqueous layer was extracted with dichloromethane(15 ml) for 3 times. The 
organic layer was washed with water(15 ml) for 3 times, dried over anhydrous 
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
was purified with ethyl acetate as eluent by silica gel chromatography to obtain 5.2 

25 g of desired compound as solid in 83 % of yield. 

m.p 235-237 °C; ! H NMR(CDC1 35 200 MHz) 8 2.19(s, 3H), 3.06- 
3.29(m, 2H), 3.80(q, J=9.1Hz, 1H), 3.93-4. 12(m, 1H), 4.44(q, J=8.3Hz, 2H), 
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6.46(d, J=8.5Hz, 1H), 6.67-6.85(m, 5H), 6.96(d, J=8.5Hz, 1H), 8.71 (brs, 1H), 
8.85(brs, 1H); m/e 391(M + +1, 19.1), 390(M + , 94.0), 389(100), 388(65.5), 
321(17.8), 305(9.7). 

5 (Step 2) Preparation of l-(2-methyl-4-methanesulfoxyphenyl)-4-oxo-6- 0 , 0 , 
0 -trifluoroethoxy-2 ? 3,4,5-tetrahydropyrroIo[3,2-c]quinoline 

l-(2-Methyl-4-hydroxyphenyl)-4-oxo-6- 0 , 0 , 0 -trifluoroethoxy-2,3,4,5- 
tetrahydropyrrolo[3,2-c]quinoline(2.5 g, 6.4 mmol) was dissolved in 
dichloromethane, triethylamine(2.2 ml, 16.0 mmol), and methanesulfonyl 

10 chloride(l.l ml, 13.5 mmol) was added at -78 °C. The reaction mixture was stirred 
for 3 hours, then slowly warmed up to -10 °C, and stirred for 1 hours. The reaction 
mixture was extracted with dichloromethane, and the organic layer was washed 
with water for 3 times. The organic layer was dried over anhydrous magnesium 
sulfate, filtered, and concentrated under reduced pressure. The residue was 

15 crystallized in dichloromethane/hexane to obtain 2.3 g of desired compound as 
solid in 75 % of yield. 

m.p 91-93 °C; *H NMR(CDC1 3 , 200 MHz) S 2.36(s, 3H), 3.21(s, 3H), 
3.10-3.39(m, 2H), 3.61-3. 84(m, 1H), 4.06-4.22(m, 1H), 4.47(q, J=8.5Hz, 1H), 
6.37(d, J=8.1Hz, 1H), 6.71-6.92(m, 2H), 7.12(s, 1H), 7.08-7.17(m, 2H), 7.27(s, 

20 1H), 8.82(brs, 1H); m/e468(M + , 41.2), 391(21.1), 389(100), 277(16.2). 

(Step 3) Preparation of l-(2-methyl-4-methanesulfoxyphenyl)-4-chloro-6- 0 , 
0 , 0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoIine 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-oxo-6- 0,0,0 -trifluoroethoxy- 
25 2,3-dihydropyrrolo[3,2-c]quinoline(1.2 g, 2.3 mmol) was mixed with phosphoryl 
chloride(10 ml), and stirred at 110 °C for 30 minutes. After removing the excess 
phosphoryl chloride by distillation, the residue was dissolved in 
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dichloromethane(20 ml), neutralized with aqueous solution of sodium bicarbonate, 
and stirred at room temperature for 30 minutes. The resultant was extracted with 
dichloromethane, and the organic layer was washed with water for 3 times, dried 
over anhydrous magnesium sulfate, filtered, and concentrated under reduced 

5 pressure. The residue was purified by silica gel column chromatography(ethyl 
acetate: hexane=l :5) to obtain 0.9 g of desired compound as solid in 76 % of yield. 

m.p 55-57 °C; l H NMR(CDC1 3 , 200 MHz) S 2.32(s, 3H), 3.23(s, 3H), 
3.25-3.47(m } 2H) 3 3.90(q, J=9.2Hz, 1H), 4.06-4.27(m, 1H), 4.75(q, J=8.2Hz, 2H), 
6.57(d, J=8.9Hz, 1H), 6.95(t, J=8.1Hz, 1H), 7.13(d, J=8.9Hz, 1H), 7.18(s, 1H), 

10 7.15-7.33(m, 2H); m/e 488(M + +2, 12.2), 487(M + +1, 14.2), 486(M\ 32.5), 
419(46.8), 418(33.1), 417(100), 407(15.8), 309(21.1). 

(Step 4) Preparation of l-(2-methyl-4-hydroxyphenyl)-4-methylamino-6- 0 , 
0 , 0 -trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline 

1 5 1 -(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-6- 0,0,0 -trifluoro- 

ethoxy-2,3-dihydropyrrolo[3,2-c]quinoline(650 mg, 1.3 mmol) was dissolved in 
aqueous solution of methylamine(40 %, 5.0 ml), and the resultant was refluxed at 
180 °C for 15 hours. The reaction mixture was dissolved in water, extracted with 
dichloromethane, and the organic layer was washed with water for 3 times. The 

20 organic layer was dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography(ethyl acetate: hexane=l:l) to obtain 250 mg of desired compound 
as solid in 47 % of yield. 

] H NMR(CDC1 3 , 200 MHz) S 2.21 (s, 3H), 2.95-3. 15(m, 2H), 3.17(s, 

25 3H), 3.55-3.71(M, 1H), 4.01-4. 17(M, lh), 4.69(q, J=9.1Hz, 1H), 6.55-7.07(m, 
6H); m/e 404(M + , 2.7), 347(25.0), 132(29.2), 83(100). 



71 



WO 99/09029 



PCT/KR98/00001 



<Example 54> Preparation of l-(2-methyI-4-hydroxyphenyl)-4-[(2-hydroxy- 
ethyl)amino]-6- 0 5 0 , 0 -trifluoroethoxy-2,3-dihydropyrrolo|3,2-c]quinoIine 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-6- 0 , 0 , 0 -trifluoro- 
ethoxy-2,3-dihydropyirolo[3,2-c]quinoline(650 mg, 1.3 mmol) was dissolved in 
5 ethanolamine(5.0 ml), and reacted at the same condition of Step 4 in the Example 
53 to obtain 440 mg of desired compound as solid in 78 % of yield. 

m.p 215-217 °C; *H NMR(CDC1 3 , 200 MHz) d 2.19(s, 3H), 2.95- 
3.15(m 5 2H), 3.65-3. 75(m, 2H), 3.79(q, J=10.6Hz, 1H), 3.79-3.92(m, 2H), 4.02- 
4.19(m, 1H), 4.57(q, J=8.6Hz, 2H), 5.09(brs, 1H), 6.51-6.72(m, 3H), 6.80(d, 
10 J=2.5Hz, 1H), 6.92(d 5 J=8.5Hz, 2H); m/e 434(M + 5 12.5), 403(5.3), 388(100), 
320(38). 

<Example 55> Preparation of l-(2-methyl-4-hydroxyphenyl)-4-[(2- 
hydroxyethyl)amino]-6- 0 , 0 , 0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

15 

(Step 1) Preparation of l-(2-methyl-4-methanesulfoxyphenyl)-4-oxo-6- # ,0 , 
0 -trifluoroethoxy-4,5-dihydropyrrolo[3,2-c]quinoIine 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-oxo-6- 0,0,0 -trifluoroethoxy- 
2,3,4 > 5-tetrahydropyrrolo[3,2-c]quinoline(470 mg, 1.0 mmol) was dissolved in 

20 diphenyl ether(10 ml) and 10%-Pd/C(100 mg) was added. The reaction mixture 
was refluxed at 270 °C for 1 hour. The reaction mixture was purified by silica gel 
column chromatography(ethyl acetate: dichloromethane=l :1) to obtain 370 mg of 
desired compound as solid in 79 % of yield. 

! H NMR(CDC1 3 , 200 MHz) 8 1.99(s, 3H), 3.31(s, 3H), 4.51(q, J=8.0Hz, 

25 2H), 6.38-6.47(m, 1H), 6.82-6.87(m, 1H), 6.93(d, J=1.7Hz, 1H), 7.11(d, J= 1.7Hz, 
\H\ 7.25-7.55(m, 4H), 8.96(brs, 1H); m/e 468(M\ 9.7), 467(27.5), 466(100), 
398(6.4), 387(9.6), 318(9.2). 
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(Step 2) Preparation of l-(2-methyl-4-methanesulfoxyphenyl)-4-chloro-6- 0 , 
0 , 0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-oxo-6- 0 , 0 , /? -trifluoroethoxy- 
4,5-dihydropyrrolo[3,2-c]quinoline(370 mg, 0.8 mmol) was mixed with phosphoryl 

5 chloride(5ml), and stirred at 110 °C for 30 minutes. After removing the excess 
phosphoryl chloride by distillation, the residue was dissolved in 
dichloromethane(20 ml), neutralized with aqueous solution of sodium bicarbonate, 
and stirred at room temperature for 30 minutes. The resultant was extracted with 
dichloromethane, and the organic layer was washed with water for 3 times, dried 

10 over anhydrous magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography(ethyl 
acetate: hexane=l:5) to obtain 350 mg of desired compound as solid in 91 % of 
yield. 

m.p 155-157 °C; *H NMR(CDC1 3 , 200 MHz) S 1.93(s, 3H), 3.31(s, 
15 3H), 4.79(q, J=8.6Hz, 1H), 6.71-6.82(m, 1H), 6.93(d, J=3.2Hz, 1H), 7.12(d, 
J=3.2Hz, 1H), 7.12-7.23(m, 2H), 7.31-7.52(m, 3H); m/e 484(M\ 7.3), 417(34.4), 
416(27.4), 415(100), 414(47.4), 336(30.7), 307(30.1), 264(13.2). 

(Step 3) Preparation of l-(2-methyI-4-hydroxyphenyl)-4-[(2- 
20 hydroxyethyl)amino]-6- 0,0,0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

l-(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-6- 0,0,0 -trifluoro- 
ethoxypyrrolo[3,2-c]quinoline(180 mg, 0.37 mmol) was dissolved in 
ethanolamine(5.0 ml),and the resultant was refluxed at 180 °C for 15 hours. The 
reaction mixture was dissolved in water, extracted with dichloromethane, and the 
25 organic layer was washed with water for 3 times. The organic layer was dried over 
anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography(ethyl acetate: 
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hexane=l:l) to obtain 131 mg of desired compound as solid in 82 % of yield. 

m.p 209-210 °C; l H NMR(CDC1 3 , 200 MHz) S L92(s, 3H), 3.81- 
3.91 (m, 2H), 3.96-4.05(m, 2H), 4.61 (q, J=8.7Hz, 2H), 6.55-6.65(111, 2H), 6.66- 
6.72(m, 3H), 6.85-6.98(m, 3H), m/e 431(M + , 21.5), 430(11.1), 412(10.3), 
5 388(33.3), 362(16.6), 332(29.9), 318(100). 

<ExampIe 56> Preparation of l-(2-methyl-4-hydroxyphenyl)-4-[(3- 
hydroxypropyl)amino]-6- yS , 0 , 0 -trifluoroethoxypyrrolo[3,2-c]quinoline 

1 -(2-Methyl-4-methanesulfoxyphenyl)-4-chloro-6~ 0 , 0 , 0 -trifluoro- 
10 ethoxypyrrolo[3,2-c]quinoline(160 mg, 0.33 mmol) was dissolved in 3-amino-l- 
propanol(5.0ml), and reacted at the same condition of Step 3 in the Example 55 to 
obtain 100 mg of desired compound as solid in 68 % of yield. 

m.p 205-207 °C; *H NMR(CDC1 3 > 200 MHz) S 1.71-1. 89(m, 2H), 
2.47(s, 3H), 3.52-3.63(m, 2H), 3.85-3.98(m, 2H), 4.61(q, J=8.5Hz, 2H), 5.79(brs, 
15 1H), 6.62-7.02(m, 7H), 7.14(d, J=8.1Hz, 1H), 9.16(brs, 1H); m/e 445(M\ 37.9), 
414(77.2), 401(87.9), 376(29.3), 332(100), 318(58.8). 

<Example 57> Preparation of l-(2-methylphenyl)-4-[(2-hydroxyethyl)amino]- 
6- # , & , 7 , 7 , 7 -pentafluoropropyloxy-2,3-dihydropyrrolo[3,2-c]quinoIine 

20 

(Step 1) Preparation of 2- fi , 0 , y , y , 7 -pentafluoropropyloxynitrobenzene 

Sodium hydride(60 %, 2.8 g, 70 mmol) was put in flask under nitrogen 
and purified tetrahydrofuran(150 ml) was added. After slow addition of 1H,1H- 
pentafluoropropanol(11.4 g, 76 mmol) at 0 °C, the resultant was stirred at 0 °C for 
25 10 minutes, added 2-chloronitrobenzene(10 g, 64 mmol) in dropwise, and stirred 
again at 10 °C for 72 hours. The reaction mixture was dissolved in water, extracted 
with ether, and the organic layer was washed with water for 3 times. The organic 
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layer was dried over anhydrous magnesium sulfate, filtered, and concentrated 
under reduced pressure to obtain 1 7 g of desired compound as solid in 96 % of 
yield. 

] H NMR(CDC1 3 , 200 MHz) S 4.57(t, J=9.6Hz, 2H), 7.09-7.30(m, 2H), 
5 7.55-7.66(m, 1H), 7.85-7.95(m, 1H); m/e 272(M + +1, 12.3), 271(M + , 23.1), 
119(55.4), 84(100). 

(Step 2) Preparation of 2- 0 , 0 , y , r » 7 -pentafluoropropyloxyaniline 

Iron powder(16.5 g, 300 mmol) was added to aqueous solution of acetic 
10 acid(5 %, 200 ml), and stirred at 80 °C for 30 minutes. Hereto was slowly added 2- 
#,#,7,7,7 -pentafluoropropyloxynitrobenzene(16.4 g, 60 mmol) in acetic acid, 
and stirred at 100 °C for 30 minutes. The reaction mixture was extracted with ether, 
neutralized with aqueous solution of sodium hydroxide(lN), and concentrated 
under reduced pressure to obtain 12.5 g of desired compound as solid in 85 % of 
15 yield. 

! H NMR(CDC1 3 , 200 MHz) S 3.84(brs, 2H), 4.45(t, J-9.3Hz, 2H), 
6.71-6.84(m, 2H), 6.87-6.97(m, 2H); m/e 241(M\ 78.5), 108(56.4), 119(34.2), 
84(100). 

20 (Step 3) Preparation of 4-oxo-6- & ,0 9 Y >7 >7 -pentafluoropropyloxy-2,3,4,5- 
tetrahydrofuro[3,2-c]quino!ine 

2-)S,)8,7,7 5 7-Pentafluoropropyloxyaniline(12.5 g, 52 mmol) was 
dissolved in diphenyl ether(75 ml) and diethyl-2-(ethoxyethyl)malonate(12.6 g, 54 
mmol) was added at room temperature. The reaction mixture was stirred at 220 °C 
25 for 7 hours, warmed up to 270 °C, and refluxed for 24 hours in Dean-Stark 
apparatus. After removing diphenyl ether by distillation under reduced pressure, 
the residue was crystallized in dichloromethane/hexane to obtain 7.5 g of desired 
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compound as solid in 43 % of yield. 

*H NMR(CDC1 3 , 200 MHz) S 2.35 (s, 3H), 3.1 1-3.42 (m, 2H), 3.76- 
3.92 (m, 1H), 4.11-4.25 (m, 1H), 4.55 (q, J=9.1Hz, 2H), 6.37-7.41 (m, 7H), 8.75 
(brs, 1H); m/e 335(M\ 12.1), 334(11.2), 224(100). 

5 

(Step 4) Preparation of l-(2-methylphenyl)-4-oxo-6- /? , $ , y , y , y - 
pentafluoropropyloxy-2,3,4,5-tetrahydropyrrolol3,2-c]quinoIine 

4-Oxo- # , /3 , y , r , r -pentafluoropropyloxy-2,3,4,5-tetrahydrofuro[3,2- 
c] quinoline(7.5 g, 22 mmol) was dissolved in diethyl ene glycol(30 ml) and 2- 

10 methylaniline(30 ml) was added under nitrogen. The resultant was refluxed for 15 
hours. After diluting the above mixture in brine(50 ml), the resultant was extracted 
with dichloromethane(50 ml) for 3 times. The organic layer was washed with 
water(50 ml) for 3 times, dried over anhydrous magnesium sulfate, filtered, and 
concentrated. The residue was crystallized in dichloromethane/hexane to obtain 7.3 

15 g of desired compound as solid in 78 % of yield. 

'H NMR(CDC1 3 , 200 MHz) S 1.95(s, 3H), 3.36-3.43(m, 2H), 3.92- 
4.04(m, 1H), 4.16-4.20(m, 1H), 4.56(t, J=9.1Hz, 2H), 6.40-6.46(m, 1H), 6.81 (d, 
J=5.4Hz, 2H), 6.95(d, J=3.2Hz, 1H), 7.09(d, J=3Hz, 1H), 7.35-7.56(m, 4H); m/e 
421(M + +1, 15.7), 420(M + , 35.0), 302(21.4), 272(100). 

20 

(Step 5) Preparation of l-(2-methylphenyl)-4-chloro-6- 0 , 0 , y , y , y - 
pentafluoropropyloxy-2,3-dihydropyrrolo[3,2-cJquinoline 

l-(2-Methylphenyl)-4-oxo-6- yS , 0 , y , y , y -pentafluoropropyloxy- 
2,3,4,5-tetrahydropyrrolo[3,2-c]quinoline(3.8 g, 9.0 mmol) was dissolved in 
25 phosphoryl chloride(25 ml), then stirred for 2 hours. After removing the excess 
phosphoryl chloride by simple distillation, the residue was poured into iced water, 
neutralized with aqueous solution of sodium hydroxide(lN), and stirred at room 
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temperature for 30 minutes. The resultant was extracted with dichloromethane(20 
ml) for 3 times, and the organic layer was washed with water(15 ml) for 3 times, 
dried over anhydrous magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography to obtain 
5 3.4 g of desired compound as solid in 86 % of yield. 

l U NMR(CDC1 3 , 200 MHz) 8 2.25(s, 3H), 3.38-3.43(m, 2H), 3.95(dq, 
J,=9.2Hz, J 2 =10.2Hz, 1H), 4.16-4.20(m, 1H), 4.83(t, J=9.6Hz, 2H), 6.56(d, 
J=8.4Hz, 1H), 6.87(t, J=3.6Hz, 1H), 7.06-7.40(m, 5H); m/e 444(M + +2, 9.8), 
443(M + +1, 9.9), 442(M + , 26.5), 323(100). 

10 

(Step 6) Preparation of l-(2-methylphenyl)-4-[(2»hydroxyethyl)amino]-6- 0 , 
/? ? 7 > 7 > 7 -pentafluoropropyloxy-2,3-dihydropyrrolo[3,2-c]quinoIine 

l-(2-Methylphenyl)-4-chloro-6- 0 ,0 ,7 ,7 ,7 -pentafluoropropyloxy- 
2,3-dihydropyrrolo[3,2-c]quinoline(600 mg, 1.4 mmol) was dissolved in 

15 ethanolamine(5.0 ml), and the resultant was refluxed at 180 °C for 15 hours in the 
pressure tube. The reaction mixture was dissolved in water, extracted with 
dichloromethane, and the organic layer was washed with water for 3 times. The 
organic layer was dried over anhydrous magnesium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by silica gel column 

20 chromatography( ethyl acetate: hexane=l : 1) to obtain 420 mg of desired compound 
as solid in 67 % of yield. 

m.p 146-147 °C; l H NMR(CDC1 3 , 200 MHz) 8 2.31(s, 3H), 3.06- 
3.12(m, 2H), 3.68-3. 83(m, 3H), 3.83-3.95(m, 2H), 4.16-4.20(m, 1H), 4.68(t, 
J-9.6Hz, 2H), 4.80(brs, 1H), 6.49(d, J=7.1Hz, 1H), 6.68(t, J=3.4Hz, 1H), 6.95(d, 

25 J-7.6Hz, 1H), 7.03(d, J=7.2Hz, 1H), 7.18-7.35(m, 3H); m/e 468(M + +1, 25.1), 
467(M + , 87.2), 450(45.2), 436(42.1), 423(100). 



77 



WO 99/09029 



PCT/KR98/00001 



<Example 58> Preparation of l-(2-methylphenyl)-4-[(3-hydroxy- 
propyl)amino]-6- 0 , /? ,7 ,7 ,7 -pentafluoropropyloxy-2,3-dihydropyrrolo 
[3,2-cJquinoline 

l-(2-Methylphenyl)-4-chloro-6- /3 , /? , 7 , 7 , 7 -pentafluoropropyloxy- 
5 2,3-dihydropyirolo[3,2-c]quinoline(570 mg, 1.2 mmol) was dissolved in 3-amino- 
l-propanol(5.0 ml), and reacted at the same condition of Step 6 in the Example 57 
to obtain 260 mg of desired compound as solid in 42 % of yield. 

m.p 159-161 °C; l H NMR(CDC1 3) 200 MHz) S 1.72-1.80(m, 2H), 
2.3 l(s, 3H), 3.03-3.1 l(m, 2H), 3.58(q, J=5.4Hz, 2H), 3.70-3.92(m, 3H), 4.20- 
10 4.26(m, 1H), 4.43(br s, 1H), 4.66(t, J=9.9Hz, 2H), 6.47(d, J=8.2Hz, 1H), 6.67(d, 
J=8.2Hz, 1H), 7.05-7.1 l(m, 1H), 7.10-7.36(m, 3H); m/e 482(M + , 11.8), 481(31.9), 
450(50.1), 436(58.3), 362(31.2), 84(100). 

<Example 59> Preparation of l-(2-methylphenyI)-4-[(2-hydroxyethyl)amino]- 
15 6- /3 , ft , 7 5 7 ? 7 -pentafluoropropyloxypyrrolo[3,2-c]quino!ine 

(Step 1) Preparation of l-(2-methylphenyl)-4-oxo-6- /? , # , 7 , 7 , 7 - 
pentafluoropropyloxy-4,5-dihydropyrroIo[3,2-c]quinoIine 

l-(2-Methylphenyl)-4-oxo-6- 0 y 0 ,7 ,7 ,7 -pentafluoropropyloxy- 
20 2,3,4,5-tetrahydropyirolo[3,2-c]quinoline(2.6 g, 6.1 mmol), prepared by the 
procedure of Step 4 in the Example 57, was dissolved in diphenyl ether(20 ml) and 
5 %-Pd/C(400 mg) was added. The reaction mixture was refluxed for 4 hours, 
cooled to room temperature, and purified by silica gel chromatography to obtain 
2.1 g of desired compound as solid in 58 % of yield. 
25 *H NMR (CDCI3, 200 MHz) 8 1.95(s, 3H), 4.56(t, J=9.1Hz, 2H), 6.40- 

6.46(m, 1H), 6.81(d, J-5.4Hz, 2H), 6.95(d, J=3.2Hz, 1H), 7.09(d, J-3.2Hz, 1H), 
7.35-7.56(m, 4H); m/e 423(M + +1, 23.7), 422(M\ 75.0), 304(24.4), 274(100). 
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(Step 2) Preparation of l-(2-methylphenyl)-4-chloro-6- #,#,7,7,7- 
pentafluoropropyloxypyrrolo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-oxo-6- 0,0,7,7,7 -pentafluoropropyloxy-4,5- 
dihydropyrrolo[3,2-c]quinoline(1.5 g, 3.8 mmol) was dissolved in phosphoryl 

5 chloride(15 ml), then the resultant was stirred for 2 hours. After removing the 
excess phosphoryl chloride by simple distillation, the residue was poured into iced 
water, neutralized with aqueous solution of sodium hydroxide(lN), and stirred at 
room temperature for 30 minutes. It was extracted with dichloromethane(20 ml) 
for 3 times, and the organic layer was washed with water(15 ml) for 3 times, dried 

10 over anhydrous magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was purified by silica gel chromatography to obtain 1.5 g of 
desired compound as solid in 94 % of yield. 

*H NMR(CDCl 3 , 200 MHz) S 1.91(s, 3H), 4.97(t, J=9.8Hz, 2H), 6.80(d, 
J=6.2Hz, 1H), 6.97(d, J=3.2Hz, 1H), 7.05-7.22(m, 3H), 7.38-7.60(m, 4H); m/e 

15 442(M + +2, 12.4), 440(M\ 35.1), 351(37.3), 321(100). 

(Step 3) Preparation of l-(2-methylphenyl)-4-[(2-hydroxyethyl)amino]-6- 0 , 
0 > 7 9 7 ? 7 -pentafluoropropyloxypyrrolo[3,2-c]quinoline 

l-(2-Methylphenyl)-4-chloro-6-/? , 0,7,7,7 -pentafluoropropyloxy- 
20 pyrrolo[3,2-c]quinoline(600 mg, 1.4 mmol) was dissolved in ethanolamine(5.0 ml), 
then stirred at 180 °C for 15 hours in the pressure tube. The reaction mixture was 
dissolved in water, extracted with dichloromethane, and the organic layer was 
washed with water for 3 times. The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue 
25 was purified by silica gel column chromatography(ethyl acetate: hexane=l:l) to 
obtain 560 mg of desired compound as solid in 89 % of yield. 

m.p 147-150 °C; l H NMR(CDC1 3 , 200 MHz) S 1.93(s, 3H), 3.86- 
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3.91(m, 2H), 3.96-4.03m, 2H), 4.76(t, J=9.7Hz, 2H), 5.65(brs, 1H), 6.62(d, 
J=7.2Hz, 1H), 6.71(d, J=3.6Hz, 1H), 6.83(t, J=3.6Hz, 1H), 6.97-7.09(m, 2H), 

7.34- 7.59(m, 4H); m/e 465(M + , 19.4), 448(13.7), 434(21.2), 420(63.2), 302(100). 

5 <Example 60> Preparation of l-(2-methy!phenyI)-4-[(3-hydroxy- 
propyl)amino]-6- ft , ft , y , y , y -pentafluoropropyloxypyrroIo[3,2-c]quinoIine 

l-(2-Methylphenyl)-4-chloro-6- ft , ft , 7 , 7 , 7 -pentafluoropropyloxy- 
pyrrolo[3,2-c]quinoline(600 mg, 1.4 mmol) was dissolved in 3-amino-l- 
propanol(5.0 ml), and reacted at the same condition of Step 3 in the Example 59 to 
10 obtain 610 mg of desired compound as solid in 94 % of yield. 

m.p 163-165 °C; ! H NMR(CDC1 3 , 200 MHz) 8 1.85-1.93(m, 2H), 
1.94(s, 3H), 3.64(t, J=7.9Hz, 2H), 3.94-4.03(m, 2H), 4.72(t, J=9.4Hz, 2H), 
5.29(brs, 1H), 6.59(d, J=7.1Hz, 1H), 6.69(d, J=3.2Hz, 1H), 6.81(t, J=3.6Hz, 1H), 
6.98(d, J-7.1Hz, 1H), 7.03(d, J=3.6Hz, 1H), 7.35-7.59(m, 4H); m/e 480(M\ 9.5), 
15 479(14.6), 448(72.1), 434(37.8), 45(100). 

<Example 61> Preparation of l-(2-methylphenyl)-4-[(2-hydroxyethyl)amino]- 
6- ft , ft , ft -trifluoroethoxy-2 5 3-dihydropyrrolo[3,2-c]quinoline • HCI salt 

l-(2-Methylphenyl)-4-[(2-hydroxyethyl)amino]-6-yS , ft , ft -trifluoro- 
20 ethoxy-2,3-dihydropyrrolo[3,2-c]quinoline(230 mg, 0.6 mmol) was dissolved in 
diethyl ether(10 ml), and injected gaseous hydrochloric acid at 0 °C for 20 minutes. 
After filtering the precipitate, the filter cake was washed with diethyl ether and 
dried under reduced pressure to obtain 180 mg of desired compound as solid. 

l H NMR(CDC1 3 , 200MHz) 8 2.25(br s, 3H), 2.50-2.99(m, 3H), 3.65(br 
25 s, 2H), 3.60-3.91(m, 2H), 4.09(br s, 3H), 4.05-4.32(m, 1H), 4.55-4.85(m 5 2H), 

6.35- 6.49(m, 1H), 6.81-6.98(m, 1H), 7.01-7. 14(m, 1H), 7.20-7.55(m, 4H). 
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The molecular structure of compounds of Formula 1 according to the 
present invention was identified by IR spectrum, IR- Visible spectrum, NMR 
spectrum, and mass spectrum. 

5 Pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ acceptable 

salts in which Ri is haloalkoxy group, represented by Formula I , inhibit secretion 
of the gastric acid reversibly so the pharmaceutical composition which contains 
them is availably utilized as inhibitor for the gastric acid secretion and therapeutics 
for gastric ulcer. 

10 

Pharmaceutical composition for therapeutics of gastric ulcer having 
quinoline derivatives and their salts according to the present invention, can be 
administered orally or non-orally by mixing the compounds of Formula I with 
generally used nontoxic and pharmaceutical^ acceptable carrier or diluent. 

15 

Pharmaceutical composition of the present invention can be prepared in 
type of oral administrate forms such as pill; troches; lozenge; water-soluble or oil- 
soluble suspension; powder or granule, emulsion; hard or soft capsule; syrup; or 
elixirs. 

20 

To prepare the form of pill or capsule, binding agent such as, lactose, 
saccharose, sorbitol, mannitol, starch, amylopectin, celluose or gelatin; dileunt such 
as dicalcium phosphate; dissolute such as corn starch or sweet potato starch; 
lubricant such as magnesium stearate, calcium stearate, sodium stearyl fiimarate or 
25 polyethylene glycol, etc. 

To prepare the form of capsule, liquid carrier like fatty oil can be more 
included in addition to the above mentioned substance. 
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Also, pharmaceutical composition containing the compound of Formula 
1 as effective component can be administered non-orally, and by the method of 
hypodermic injection, intravenous injection, intramuscular injection or intrathoracic 
injection. By mixing the compound of Formula I or their salts with stabilizer or 
5 damping agent in the water, solution or suspension are formed, and ample or vial 
for unit dosage is prepared by using them for the form of non-oral administration. 

Preparation Example 1> Preparation of syrup 

Syrup that contains 2 %(wt/vol.) of the quinoline[3,2-c] derivatives or 
10 their salts, which contain haloalkoxy group, according to the present invention as 
effective component is prepared by the process, as follows: 

Acid additive salt of pyrrolo[3,2-c]quinoline derivatives having haloalkoxy 
group, sugar and saccharin was dissolved in 80 g of warm water, and cooled. To 
prepare the solution, which is consisted of glycerin, saccharin, sweetener and water 
15 was prepared, then put into the bottle, and added the water until the volume of 
solution was 100 ml. Above additive salt can be substituted with another salts of 
compounds prepared by above Examples. 

Here are the components of the syrup. 
l-(2-Methylphenyl)-4-[(2-hydroxyethyl)amino]-6- 0,0, $ -trifluoroethoxy-2,3- 
20 dihydropyrrolo[3,2-c]quinoline • HC1 salt 2g 



Saccharin 0.8 g 

Sugar 25.4 g 

Glycerin 8.0 g 

Sweetener 0.04g 

25 Ethanol 4.0g 

Sorbicacid 0.4g 
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Distilled water proper volume 

Preparation Example 2> Preparation of pill 

Pill, which contain 15mg of the above effective component, was prepared 
5 by the process, as follows: 

250 g of 1 -(2-Methylphenyl)-4-[(2-hydroxyethyl)amino]-6- B , 0 , 0 - 
trifluoroethoxy-2,3-dihydropyrroIo[3,2-c]quinoline • HC1 salt was mixed with 
175. 9g of lactose, 180g of potato starch and 32 g of colloidal silicate, then added 
gelatin solution(10 %), pulverized, filter with mesh(No. 14), and dried. Hereto was 
10 added 160 g of potato starch, 50 g of talc, and 5 g of magnesium stearate to obtain 
the mixture, and the mixture was prepared in type of pill. 

Here are the components of the pill. 
l-(2-Methylphenyl)-4-[(2-hydroxyethyl)amino]-6- -trifluoroethoxy-2,3- 



dihydropyrrolo[3,2-c]quinoline • HC1 salt 250 g 

15 Lactose 175.9 g 

Cornstarch 180g 

Colloidal silicate 32g 

10 % Gelatin solution 

Potato starch • ■ 160g 

20 Talc 50g 

Magnesium stearate 5g 



Preparation Example 3> Preparation of ampule 

Ampule, which contains lOmg of the above effective component, was 
25 prepared by the process, as follows: 

1 g of 1 -(2-Methylphenyl)-4-[(2-hydroxyethyl)amino]-6- , $ , £ - 
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trifluoroethoxy-2,3-dihydropyrrolo[3,2-c]quinoline • HC1 salt, 0.6 g of sodium 
chloride, and 0.1 g ascorbic acid was dissolved in distilled water, and prepared 100 
ml of solution. This solution was put into the bottle, and pasteurized by heating at 
20 °C for 30 minutes. 
5 Here are the components of the ampule. 

l-(2-Methylphenyl)-4-[(2-hydroxyethyl)amino]-6- -trifluoroethoxy-2,3- 



dihydropyrrolo[3,2-c]quinoline • HC1 salt 1 g 

Sodium chloride 0.6 g 

Ascorbic acid 0.1 g 

10 Distilled water proper volume 



Dose of compounds, represented by Formula I , can be different in 
accordance with the age, weight, gender, severity of disease, health of patient, and 
type of administration. However, dose of a day is generally preferable 15-25 mg on 
15 the basis of adult male. 

We performed experiments as following, to confirm the compounds of 
Formula I have excellent biological effects on inhibiting gastric acid secretion. 

20 <Experiment> In vivo Assay of pharmacological activity 

Abdomen of SD(Sprague Dawley) male rat( 150-200 g) was incised, then 
the pylorus was ligated, and 20 mg/kg of the solution, obtained by the suspending 
or dissolving the test compounds in aqueous solution of 30 % polyethylene 
glycol(PEG) 400, was injected in duodenum. After suturing the abdomen and 
25 leaving for 5 hours, the rat was euthanized by cerbical dislocation, then ulcer was 
resected, and gastric juice was collected. After removing the precipitate by 
centrifugation, the amount and pH of gastric juice was measured, titrated by 
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automatic analyzer "Orion 960", then the effects on inhibiting gastric acid secretion 
was compared the control and the comparative(SK&F 96067, described in EP 
87307824.0 and represented by the following Formula EI), with test compounds. 
Formula IH 




In vivo test on enzymatic reaction of H7K + -ATPase was carried out, 
wherein negative control was activity of H7K + -ATPase, stimulated by Mg 2+ , and 
positive control was activity of H + /K + -ATPase, stimulated by Mg 2+ and K + , and the 
result of test was shown in the Table D . 
10 <TableII> 



No. 


Rate of gastric 
acid secretion 


No. 


Rate of gastric 
acid secretion 
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+++ 


41 
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+++ 


44 


++ 
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47 


+++ 
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+ 


48 


+++ 


10 


+++ 


49 


+++ 


11 


+++ 


55 


+++ 


12 
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57 


++ 


14 
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59 
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16 


+ 


60 


+++ 


22 


++ 


61 


+ 


26 


+++ 


62 


+++ 


28 


+++ 


64 


+++ 


32 


+ 






33 


++ 






35 


+++ 






36 


+++ 






HC1 salt of 3 6 


+++ 






39 


+++ 






40 


+++ 






*Relative pharmaceutical effects to SK&F 96067 (in-vivo test ) 
+++(strong), ++(similar), +(weak) 
SK&F 96067; EP 87307824.0 



As a result, pyrrolo[3,2-c]quinoline derivatives or their salts having 
haloalkoxy group could be confirmed that the gastric acid secretion was more 
excellently inhibited by the compound according to the present invention than by 
5 the SK&F 96067, the control. 

Pyrrolo[3,2-c]quinoline derivatives and their salts according to the present 
invention in which Ri is haloalkoxy group show excellent effects on inhibiting 
gastric acid secretion, as shown in the above Experiments. The compounds of the 
10 present invention, which have reversible reaction mechanism of inhibiting gastric 
acid secretion, are able to solve the problems such as side effects occurred in long 
term administration the prior irreversible inhibitor, so they are useful for gastric 
ulcer therapeutics. 
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What is claimed is 

1. Pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ 
acceptable salts having haloalkoxy group, represented by Formula I . 
Formula I 



5 

in which Ri is haloalkoxy group of Ci ~~ C 6 including trifluoromethoxy, 
difluoromethoxy and trifluoroethoxy group. 

R 2 and R 3 , which are the same or different, are each hydrogen, halogen, hydroxy, 
benzyloxy, alkyl group of Ci — C 6 , alkoxy group of Ci — C 6 . 
10 A is -CH2-CH2- or -CH=CH-, and 

R4 is hydrogen, halogen, amino, alkylamino group of Ci ~~ C 6 , and NH(CH 2 ) n OH 
in which n is 1 — 6. 

2. Pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ 
15 acceptable salts according to Claim 1, wherein Rj is selected from 

trifluoromethoxy, difluoromethoxy or /3 , /? , 0 -trifluoroethoxy group. 

3. Pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical ly 
acceptable salts according to Claim 2, wherein Ri is , , £ -trifluoroethoxy 

20 group. 




(i) 
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4. Pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ 
acceptable salts according to Claim 1 to Claim 3, wherein R 2 and R 3 , same or 
different, are respectively selected from hydrogen, methyl, methoxy, hydroxy, or 
fluoro group. 

5 

5. Pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ 
acceptable salts according to Claim 4, wherein R4 is selected from methylamino, 
NH(CH 2 ) 2 OH or NH(CH 2 ) 3 OH. 

10 6, Compounds of Structure ( V ), useful for intermediate in the preparation 

of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ acceptable salts, 
represented by Formula I . 
Structure V 




(V) 

15 in which K h R 2 , R 3 and A are each defined as above Formula I . 

7. Compounds of Structure ( V ), useful for intermediate in the preparation 
of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutically acceptable salts, 
represented by Formula 1 , according to Claim 6, wherein K\ is selected from 
20 trifluoromethoxy, difluoromethoxy or ft , 0 , ft -trifluoroethoxy group. 

88 



WO 99/09029 



PCT/KR98/00001 



8. Compounds of Structure (VI), useful for Intermediate in the 
preparation of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutically 
acceptable salts, represented by Formula I . 
Structure VI 




in which R|, R 2 , R3 and A are each defined as above Formula I . 

9. Compounds of Structure (VI), useful for intermediate in the preparation 
of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutically acceptable salts, 

10 represented by Formula I , according to Claim 8, wherein R] is selected from 
trifluoromethoxy, difluoromethoxy or 0 ,0 ,13 -trifluoroethoxy group. 

10. Compounds of Structure (VIII), useful for intermediate in the 
preparation of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutically 

15 acceptable salts, represented by Formula I. 
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Structure VIII 




in which Ri, R2, R3 and A are each defined as above Formula 1 , and Pr is hydroxy 
protecting group. 

5 

11. Compounds of Structure (VIII), useful for intermediate in the 
preparation of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ 
acceptable salts, represented by Formula I , according to Claim 10, wherein Pr is 
methanesulfonyl group. 

10 

12. Compounds of Structure (VI), useful for intermediate in the 
preparation of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ 
acceptable salts, represented by Formula I , according to Claim 10 or Claim 11, 
wherein Ri is trifluoromethoxy, difluoromethoxy or /? , 0 , ft -trifluoroethoxy 

15 group. 

13. Compounds of Structure (IX), useful for intermediate in the 
preparation of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutical^ 
acceptable salts, represented by Formula i . 
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Structure IX 




in which Ri, R 2 , R3 and A are each defined as above Formula 1 , and Pr is hydroxy 
protecting group. 

5 

14. Compounds of Structure (IX), useful for intermediate in the 
preparation of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutically 
acceptable salts, represented by Formula I , according to Claim 13, wherein Pr is 
methanesulfonyl group. 

10 

15. Compounds of Structure (K), useful for intermediate in the 
preparation of pyrrolo[3,2-c]quinoline derivatives and their pharmaceutically 
acceptable salts, represented by Formula I , according to Claim 13 or Claim 14, 
wherein R] is trifluoromethoxy, difluoromethoxy or /3 , $ , fi -trifluoroethoxy 

15 group. 

16. Process for preparing pyrrolo[3,2-c]quinoline derivatives and their 
pharmaceutically acceptable salts having haloalkoxy group, represented by Formula 



91 



WO 99/09029 



PCT/KR98/00001 



I , which comprises the steps of : 

1) chlorinating l-aryl-4-oxo-6-haloaJkoxypyrrolo[3,2-c]quinoline 
compounds of Structure (V) in which 2,3-position is saturated or unsaturated, to 
obtain 1 -aryl-4-chloro-6-haloalkoxypyrrolo[3,2-c]quinoline compounds of 

5 Structure (VI) in which 2,3-position is saturated or unsaturated; 

2) reacting the compound (VI) with compound (W) represented as R4-H, 
to obtain the compound ( 1 ), 




in which R ]? R 2 , R3, R4 and A are each defined as above Formula I . 

10 

17. Process for preparing pyrrolo[3,2-c]quinoline derivatives and their 
pharmaceutical^ acceptable salts having haloalkoxy group, and R 3 is hydroxy 
group, represented by Structure( 1 ' ), which comprises the steps of : 

1) chlorinating l-aryl-4-oxo-6-haloalkoxypyrrolo[3,2-c]quinoline 
15 compounds of Structure (W) in which 2,3-position is saturated or unsaturated, to 

obtain 1 -aryl-4-chloro-6-haloalkoxypyrrolo[3 ,2-c]quinoline compounds of 
Structure (IX) in which 2,3-position is saturated or unsaturated; and 

2) reacting the compound (IX) with compound (VII) represented as R4-H, 
to obtain the compound ( I ' ). 
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PrO 




PrO 
Chlorination 




R 4 -H 

w 




in 



in which Ri, R 2 , R3, R4 and A are each defined as above Formula I , and Pr is 
hydroxy protecting group. 



5 18. Process for preparing pyrrolo[3,2-c]quinoline derivatives having 

haloalkoxy group in which A is unsaturated -CH^CH-, which comprises the steps 
of: 

]) Oxidizing the pyrrolo[3,2-c]quinoline derivatives in which A is 
saturated -CH 2 -CH 2 -, to obtain pyrrolo[3,2-c]quinoline derivatives in which A is 
1 0 unsaturated -CH=CH- . 




in which Ri, R 2 , R 3 and R4 are each defined as above Formula I . 



19. Process for preparing pyrrolo[3 5 2-c]quinoline derivatives having 
15 haloalkoxy group in which A is unsaturated -CH=CH- according to Claim 18, 
wherein R4 of Formula 1 is alkylamino group of Ci-C 6 . 
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10 



20. Process for preparing compounds of Structure( V ), useful for 
intermediate in the preparation of pyrrolo[3,2-c]quinoline derivatives having 
haloalkoxy group, described in Claim 6, which comprises the steps of : 

1) reacting aniline compounds of Structure (II), which substituted 
haloalkoxy in o-position and diethyl 2-ethoxyethylmalonate to obtain 4-oxo-6- 
haloalkoxy-2,3,4 ? 5-tetrahydrofuro[3,2-c]quinoline compound (EI); 

2) reacting the compound (EI) with aniline compound (IV), substituted R 2 
and R 3 in benzene ring to obtain l-aryl-4-oxo-6-haloalkoxy-2, 3,4,5 - 
tetrahydropyrrolo[3,2-c]quinoline compound (V a ); and 

3) oxidizing the compound of Structure ( V *) to obtain 1 -aryl-4-oxo-6- 
haloalkoxy-4,5~dihydropyrrolo[3,2-c]quinoline compound of Structure (V b ) in 
which A is unsaturated -CH=CH-. 



O O 
EtO^OEt 

1! 1 OEt 



Ri 

(ID 



NH 2 




Pd/C 




^-NH 2 

(ivj ^ 



(Vb) 



15 



in which R ( , R 2 and R 3 are each defined as above Formula I 



21. Pharmaceutical composition of therapeutics for gastric ulcer, which 
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contains pyrrolo[3,2-c]quinoline derivatives and their salts having haloalkoxy 
group, represented by Formula I , as effective component. 

22. Pharmaceutical composition of therapeutics for gastric ulcer, which 
5 contains pyrrolo[3,2-c]quinoline derivatives and their salts having haloalkoxy 
group, represented by Formula I , as effective component according to Claim 21, 
wherein Rj is selected from trifluoromethoxy, difluoromethoxy or j3 9 0,0- 
triflouroethoxy group. 

10 23. Pharmaceutical composition of therapeutics for gastric ulcer, which 

contains pyrrolo[3,2-c]quinoline derivatives and their salts having haloalkoxy 
group, represented by Formula I , as effective component according to Claim 21, 
wherein Rj is 0 , & , P -triflouroethoxy group. 
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